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1. Calcul de la position du sommet au sein de la cellule du 
quadtree (position relative) 
2. Calcul des coordonnées x et y dans l’espace 3D à l’aide des 
coordonnées géographiques de l’emprise (en degrés décimaux) -> 
position absolue 
3. Calcul des coordonnées de texture correspondantes 
4. Envoi de la position 3D du sommet et des coordonnées de 
texture au fragment shader 
5. Récupération de l’information de couleur aux coordonnées de 
texture calculées précédemment 
6. Attribution de la couleur au pixelT

:<&="%==.E'>:%=Q4>%E>?<%_7<>-7:-7>7`;?%67?=C76="-<,'%%=>:4;?'%=?<
4% T  *.,?<% om ".\$%==7?= 576><% 4V647,.% %6><% 4V%=:"% p _QQ` %> 4V%=:"%
>%E>?<%_=Q>`T

&$52OMF2&-&050+15$J5-49452

&$52ONF2,& 2823&.-J0-+3	

"  

 

7.". 4%:=%?$7\4,7<.>-5% =.5:4.*.'$?:<7"%==?=$% <%6$?$V?6 >%<<.6p _*.,?<%on`
"76=.=>6>$%==.6%<4%"76>%6?$?;?$><%%S
\ .4"5'<=V::<7"-%Q4%;?$><%%=%=?!$.C.=%%6;?><%*.4=_%>.6=.$%=?.>%`T
\ 7?<"-;?%"%44?4%_%6*6>`$?;?$><%%Q76"766.>4V%5:<.=%,'7,<:-.;?%:<'".=%
;?.67?=:%<5%>$%<%;?(>%<?6%.5,%%>?6T
\ 6$%==.6%?6%?6%"-;?%"%44?4%%6%6C7F6>$%=>!4%?E$%=755%>=$6=4%=
/#./T

%<%6$?*.64$?>%<<.6%=>**."-'$6=4!4.=%|"6C=}$%	M


&$52OOF243-42+3494523

 	
6=45'>-7$%:<7:7='%".\$%==?=Q44..=76%6><%4%=>%E>?<%=6V:='>':<.=%%6
"75:>%T67!=%<C6>456.&<%$76>67?=C76="76=><?.>67=><.6,4%=?=%.6$%="%44?4%=
$?;?$><%%Q67?=C7F76=;?%4V'"<>;?%4V76C7.>=?<4*.,?<%oo%=>$%4>.44%$V?6:.E%4
_"*T *.,?<% op %> oq`T 6 %**%>Q =. $%?E "%44?4%= $2"%6>%= $? ;?$><%% 6% :7==&$%6> :=
%E">%5%6> 4%5(5%<%4.%*Q .4:%?>FC7.<$%='"<>=$V'4'C>.76C.=.!4%= 4V9.46?T?< 4%=
*.,?<%=".\$%==7?=Q76:%?>C7.<$V?6%:<>Q45.=%%6'C.$%6"%$%4V'"<>%6><%$%?E"%44?4%=
$?;?$><%%=.>?'%="8>%"8>%Q%>$V?><%:<>4V'"<>$A?E'4'C>.76=T

?C.=%276">.76$%>%E>?<%=
"  

 

&$52OPF24-4259++5+3)-4351542


&$52OQF24759!+!84&.-3



*.6 $% :44.%< "% :<7!4&5%Q ?6% =74?>.76 "76=.=>%  <27?>%< $%= 2.04 1!!./ 
%6C7F%<$6=4%/#.*.6$%$%==.6%<$%=><.6,4%=?E!7<$?<%=$%="%44?4%=T7?<"%4Q.4
*?>C'<.*.%<Q:7?<"-;?%"%44?4%Q4:<'=%6"%$%"%44?4%=C7.=.6%=T*.6$V'C.>%<$%*.<%$%=
:<"7?<= .6?>.4%= $? >!4%? <%:<'=%6>6> 4% ;?$><%%Q 76 >.%6$< "75:>% $%= <'=?4>>=
7!>%6?=?6.C%?$%<'=74?>.76.6*'<.%?<%"V%=>\\$.<%"%4?.$%=>?.4%=:<%6>%=T.6=.=.?6%
"%44?4%5&<%6V:=$%C7.=.6$%$<7.>%Q4%=$%?E*.4=?E%E><'5.>'=$<7.>%=6V?<76>:=$%
C7.=.6=676:4?=$<7.>%T
4 *?> ',4%5%6> *.<% >>%6>.76  4 $.**'<%6"% $% 6.C%?E $% <'=74?>.76 ;?% 4V76
:%?>C7.<%6><%$%?E"%44?4%=TV4,7<.>-5%;?%67?=C76=$'*.6.?>7<.=%?6=%?46.C%?$%
$.**'<%6"%%6><%?6%"%44?4%%>=C7.=.6%T7?<<%4.%<4%=!7<$=$%="%44?4%=Q67?=?<76=$76"
=%?4%5%6>$%?E"=$%*.,?<%_"*T*.,?<%or`T
% "= 6in "76"%<6% $%?E "%44?4%=
$2"%6>%=$%5(5%6.C%?_"%44?4%=n
%>o =?<4*.,?<%`>6$.=;?%4%"=6io
,&<%$%?E"%44?4%=C7.=.6%=:<'=%6>6>
?66.C%?$%$.**'<%6"%_"%44?4%=n%>p
=?< 4 *.,?<%`T  "76=><?">.76 $%=
><.6,4%= <7?,%= =% *.> $% 4 5(5%
56.&<%;?%"%44%$%= ><.6,4%=!4%?=T
6 C =>7"3%< $6= ?6 1!!. $%
:7=.>.76= $%?E 4.,6%= $% 476,?%?<
',4%?675!<%$%=755%>=:<4.,6%
%> ?6 1!!. $V.6$."%= "76>%66> 4%=
.6$."%= $%= =755%>=  <%4.%<T 4 *?>
',4%5%6> <'"?:'<%< $6= ?6 ?><%
1!!. 4%= '4'C>.76= $% 4 $%<6.&<%
4.,6% $% 4 "%44?4% n %> "%44%= $% 4
:<%5.&<% 4.,6% $% 4 "%44?4% o _7? 4
$%<6.&<% "74766% $% 4V?6% %> 4
:<%5.&<%"74766%$% 4V?><%:7?<?6%
&$52ORF&-3-42.23++5+3


n:.E%4$V'"<>
"  

 

*<76>.&<%"755?6%C%<>."4%`T

6=?.>%Q?6% *7.=$6= 4%2.04/#.Q >7?= 4%=:7.6>==?.C%6> 4%5(5%4,7<.>-5%
;?% :<'"'$%55%6>T  =%?4% $.**'<%6"% %6><% "%= $%?E "= $% *.,?<% %=> 4% 675!<% $%
=755%>=;?%4V76C.6$.;?%<:7?<"76=><?.<% 4%=><.6,4%=T6><%$%?E<(>%=Q76"76=><?.>
$%?E><.6,4%=_.4*?>$76"s=755%>=`$6=4%"=6in%>p><.6,4%=_=7.>v=755%>=`$6=4%
"=6ioT

&$52OSF&3-!8&-3).-4&.-3-42+3494523

%>>%=74?>.76"76><.6>4%;?$><%%6VC7.<;?V?66.C%?$%$.**'<%6"%%6><%>?.4%=
C7.=.6%=Q5.= 4%5(5% :<.6".:% :7?<<.> ?==. (><% '>%6$?  6 6.C%?E $% $.**'<%6"%T %
:<.6".:4 $'*?> $% "%>>% ::<7"-% %=> 4 "76=755>.76  .6$?.>%T <*.>%5%6>
""%:>!4% =?< ?6 7<$.6>%?< $% !?<%?Q %44% :%?> :<7C7;?%< $%= 4%6>%?<= =?< "%<>.6=
=5<>:-76%=T
7?= C76= $76" ?==. >%=>' ?6% =%"76$% =74?>.76 7<.,.64%Q :4?= $:>'% ?E
"76*.,?<>.76= 4',&<%=Q %> $76> 4V.$'% 67?= %=> C%6?% 47<= $% 4V'>?$% $? ::.%< $% =
*1.*14 aTommrb %>$%=%=$'*?>=T 6%**%>Q 47<=;?%45'>-7$% "<'%
?6% 75!<% "75:4&>% $% 4 >%E>?<% :7?< "75!4%< 4%= "==?<%=Q 67?= C76= :4?>8> "-7.=.
$V'>%6$<% 4%= >?.4%=T %>>% ::<7"-% :%<5%> $V'C.>%< 4%= =?>= $% "7?4%?< $&= 47<= ;?% 4
"5'< %=> ><7: :<7"-% $% 4 "==?<% %> ;?% = $.<%">.76 =?.> 4V-7<.G76T 6= 4% "$<% $%
"76*.,?<>.76=:4?= C'47"%=Q .4 %=>:4?= .6>'<%==6>$V?>.4.=%<?6%$%=$%?E5'>-7$%= ".>'%=
:<'"'$%55%6>Q>%44%= ;?% 4% : *.6 $V7!>%6.< ?6 <'=?4>> =6= ?"?6 $'*?>  4
=?<*"%T
6=4%"$<%$%67><%=%"76$%=74?>.767<.,.64%Q67?=27?>76=?6%476,?%?<$%o
=755%>="-;?%>?.4%T%==755%>=$$.>.766%4=,.==%6>"755%$%=!7<$?<%=QF6>4%=
5(5%="77<$766'%=%6E%>F;?%4%=755%>$2"%6>T7?=::4.;?76=%6=?.>%?6%:%6>%
"%= !7<$?<%=T .6=.Q .4 F  *7<"'5%6> ?6 :7.6> 7@ =% "<7.=%6> 4%= !7<$= $% $%?E >?.4%=
"  

 

$2"%6>%=S!.%6;?%4:<7*76$%?<6%=7.>:=*.$&4%?E$766'%=7<.,.64%=?6.C%?$%"%
"<7.=%5%6>Q4%:-'675&6%$%"==?<%$.=:</>%>4%=>?.4%=::<.==%6>4.'%=_"*T*.,?<%ot
".\$%==7?=`T

&$52OT F .-3.+54&.-0294-3&.-345&+3

 	
6= >7?>% ::4.">.76 p >%5:= <'%4Q 4% <%6$? =% *.> =7?= *7<5% $% !7?"4%=
$V**."-,%T  "-;?% 57?C%5%6> 7? 57$.*.">.76 $V**."-,%Q ?6 67?C%? <%6$? %=>
<'4.='T%=!7?"4%=:%?C%6>(><% ><&= <:.$%=%>=76>,'6'<4%5%6> .6C.=.!4%= 4V9.46?T
"-;?%.>'<>.76Q?6<%6$?"75:4%>$?;?$><%%%=>%**%">?'T
pm>?.4%=C.=.!4%=
$6=4V<!<%T-;?%
>?.4%:7==&$%ns3
:7.6>=%>?6%>%E>?<%
q*7.=:4?=,<6$%
,03533&-5
1542-,3
,03533&-
+++5+-,3
H00+5	-
3:-%2.-I
,03+D##&%$
$+.+-,3H4,03
5	0.522!2+
#2,.,0+ 4I
%<=.76=6=:<.=%%6
"75:>%$%=276">.76=
oQtn mQmut nuQts
%<=.76C%":<.=%%6
"75:>%$%=276">.76=
pQus mQmto qmQm
&$52OUF!35+44390!2&,-459

% >!4%? _*.,?<%ou ".\$%==?=` <%,<7?:% 4%= <'=?4>>= %E:'<.5%6>?E7!>%6?= C%"
?67<$.6>%?<';?.:'$V?6 .6>%4 .t\uum%>$V?6%"<>%,<:-.;?%svtmQ 4% >7?>
C%"ns
7$%T%=<'=?4>>=5%>>%6>%6'C.$%6"%;?%4=74?>.76?>.4.='%%=>4.5.>'%:<
4%
%>676:< 4%TV%=>:7?<"%>>%<.=76;?% 4%>%5:=$V::%4$%=*76">.76=:7?<
4V**."-,% _p% "74766%` %=> !.%6:4?= <:.$%;?% 4% >%5:=
6'"%==.<%  4V**."-,% _q%
"74766%`T67!=%<C%?==.;?%4%>%5:=$%<%6$?$V?6%"%44?4%%=>:4?="7?<>C%"4,%=>.76
$%=276">.76=;?%=6=TV%E:4.">.76=%><7?C%$6=4%<'=?4>>C.=.!4%S%6"75!46>4%=><7?=Q
4"<>%,<:-.;?%:%?>7:>.5.=%<4%="4"?4=%6'4.5.66>4%=><.6,4%=676C.=.!4%=47<=$%4
<=>'<.=>.76T
 %= <'=?4>>= 6% =.,6.*.%6> := ;?% 4% 2.$,0 %=> ?6 *">%?< 4.5.>6> :7?< $%=
><.>%5%6>=47?<$=Q>%4=;?%4%"4"?4$V?6%><.6,?4>.76$%%4?6FQ5.==%?4%5%6>;?V.4
%=>:7==.!4%$V?>.4.=%<4>7>4.>'$%4:?.==6"%$?
=.4%=:<7!4&5%=$%><6=*%<><'=%?
=76><',4'=%6576>%>=.4%57$&4%$%$766'%=%=>!.%6$:>'T
"  

 

 4*?>67>%<;?V,)'/!'6'*.".'$%675!<%?=%=7:>.5.=>.76=;?%67?=6%
$'>.44%<76= := .".T 6 %**%>Q %44%= 76> '>' !6$766'%= :7?< 4 :4?:<> "< "%<>.6%=
'C74?>.76= <'"%6>%= $%=57>%?<= 2.$,0 4%= 76> <%6$?= 7!=74&>%=T < %E%5:4%Q 67><%
:<%5.%< :<7>7>F:% ?>.4.=.> ?6 =F=>&5% $% ""-% :7?< 'C.>%< 4%= :?=%= $? <5==%\
5.%>>%=_"."*''0*.`Q=F=>&5%?27?<$V-?..6?>.4%C%"4"<'>.76$?"."*''0*.
.6"<'5%6>4.6>',<'%6omnn$6=-<75%%>%6omno$6=	.<%*7EonT
 
21 ->>:S[[!47,T57G.44T7<,[2.$,0[omno[mu[ou[.6"<%5%6>4\,"\.6\*.<%*7E\ns[ 
# 
 

 

$! 	
 

	




PC %0&42OBB+5+02++ +%5402#.2,-0.52+TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTqp
PCNC 6><7$?">.76TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTqqr
PCOC .5.>>.76=$?	M[2.$,0TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTrm
PCPC %=%!7<3%<=TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTrop
pTpTnT <.6".:%=$%45'>-7$%TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTro
pTpToT 
%=>.76$%=><.>%5%6>=$%$766'%=TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTrr
pTpTpT 
%=>.76$%4V'"-6,%$%=$766'%=TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTrs
pTpTqT '"?<.>'TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTru
pTpTqTnT 6><7$?">.76TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTru
pTpTqToT >>$%4d<>TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTru
pTpTqTpT <.6".:%S4><6="75:.4>.76"755%5"-.6%C.<>?%44%_`4',&<%$'$.'%
4V%E'"?>.76$%"7$%676='"?<.='TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTsm
pTpTqTqT E%5:4%=$V>>;?%=TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTsn
pTpTqTqTnT '6.$%=%<C."%TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTso
pTpTqTqToT <7,<55%676"76*7<5%TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTsp
pTpTqTrT 7><%=74?>.76S.5:4'5%6>>.76=TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTsr
pTpTqTsT '=?4>>=TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTst
pTpTrT 6>',<>.76$6=	.<%*7ETTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTtm
PCQC '=?4>>=%>4.5.>>.76=TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTtp
pTqTnT '=?4>>=%E:'<.5%6>?ETTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTtp
pTqToT .5.>>.76=TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTtq
PCRC 76"4?=.76%>:%<=:%">.C%=TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTtr


# 
 

 

$!"! 	
?"7?<=$%67=:<%5.&<%=%E:'<.5%6>>.76==?<4C.=?4.=>.76p%6?>.4.=6>	4=-7?
%!
Q67?=67?==755%=<%6$?"75:>%;?%4%=:<.6".:4%=$.**."?4>'=4.'%=?:7<>,%$%
47,.".%4= $V7<$.6>%?<= C%<= $%= "4.%6>= %! 4',%<= <'=.$.%6>Q $V?6% :<> $6= 4%=
:%<*7<56"%= 4.5.>'%= $? 46,,% 2.$,0Q %> $V?><% :<> $6= 4%= >%5:= $% ><6=*%<>
<%4>.C%5%6>'4%C'=%6><%"%"7$%2.$,0%>45'57.<%$?
TV%=>:7?<"%>>%<.=76
;?% 67?= C76= "-7.=. $V'>%6$<% 4%= ":".>'= $? 6C.,>%?< %6 :<7:7=6> 4%=
%!7<3%<=Q ?6%  :%<5%>>6> 4V%E'"?>.76 =?< 
 %>  $% ="<.:>= "75:.4'=  4
C74'%T.%6;?%67><%7!2%">.*.6.>.4"76=.=>.>"4"?4%<$%==.5:4.*.">.76=$%="&6%=p%6
>%5:=<'%4Q4V7?>.4$'C%47::':%?>:<*.>%5%6>(><%?>.4.='$6=$%>7?>%=?><%==.>?>.76=T
6*.6Q67?=C76==7?-.>'27?>%<"%=67?C%44%=*76">.7664.>'=%64.5.>6>?5E.5?54%=
$.**."?4>'= $V::<%6>.==,%Q *.6 $% *".4.>%< 4V$7:>.76 $% 4V7?>.4 :< 4 "755?6?>' $%=
$'C%47::%?<=%!Q,'6'<4%5%6>:%?*5.4.%<=$%=$%"4"?4=:<44&4%=T

&$52OVF.42428&+!4!2!+&3!8-4+!&3&.-5.-3.24&5,%2.-.32!25-$2.50428&+35215&
8&-2+34-2C.538.-3-35&4%.&3&D&-4!$22+D!15&0%2.-.34024$28+++3#25&43
-.42428&+C
%=$%<6.&<%=66'%=Q 4%=:7==.!.4.>'=7**%<>%=:< 4%=6C.,>%?<=6V76>%?$%"%==%
$V?,5%6>%<Q C%" 4 5.=%  $.=:7=.>.76 $% 67?C%44%= Q =. !.%6 ;?V.4 %=> 5.6>%66>
:7==.!4% $% "76=.$'<%< 4%= %6C.<766%5%6>= $V%E'"?>.76 2.$,0 "755% $%= =F=>&5%=
$V%E:47.>>.76  :<> %6>.&<%Q "76><.6>= "%<>%=Q5.= := $C6>,% ;?% $6= 4% "76>%E>%
$'2 "766? $% 4V%5!<;?'T %>>% "75:<.=76 %=> $%C%6?% :7==.!4% ,< "% ?E 67?C%44%=
# 
 

 

*76">.7664.>'=	M>%44%=;?%4:%<=.=>6"%_'*'0*."%>///$*)0*."oo`7?%6"7<%
4%57$%7**4.6%7**<6>$%=::4.">.76=<."-%=*76">.7666>=6=<%"7?<.<?<'=%?opT6=
"%57$%Q4V::4.">.76C"-%<"-%<4%=$766'%=4V.6>'<.%?<$%=76""-%%>4%=<%=F6"-<76.=%
$&=;?%:7==.!4%T(5%=. 4%""-%%=>4.5.>'Q.4%=>:7==.!4%$%"76>7?<6%<"%>>%4.5.>>.76
:< 4V?>.4.=>.76 $% *."-.%<= 47"?EQ ""%==.!4%= $6= 4%= :,%= %! :< ?6 =.5:4% ,4.==%<\
$':7=%<_$<,6$$<7:`oqT%<'=%?4?.?==.'C74?'C.4%=%!7"3%>=or;?.:%<5%>>%6>
?6%"755?6.">.76=F6"-<76%C%"4%==%<C%?<=T>?<%44%5%6>Q4%=<%==7?<"%=$.=:76.!4%=
:7?< 4V%E'"?>.76 7? 4% =>7"3,% <%=>%6> 4.5.>'%= :7?< "-;?% :,% 6>%<6%>Q %> 4%=
7:>.5.=>.76= $%5%?<%6> .6$.=:%6=!4%= :7?< :<7$?.<% $%= ::4.">.76= 7**<6> 4% 5(5%
6.C%?$%;?4.>';?%4%=47,.".%4="76#?=:7?<4%%=3>7:T
V%=> $6= "%>>% :%<=:%">.C% $V7:>.5.=>.76Q %> *.6 $% <%6$<% :7==.!4% $%=
><.>%5%6>= 47?<$= >%4= ;?% 4% <%6$? pQ ?$.7 7? C.$'7osQ ;?% $% 67?C%?E >F:%= $%
$766'%=!.6.<%=76>'>'"<''=:<4%"76=7<>.?5#.*)*/JOT%=>F:%=$%$766'%=Q6755'=
05,..5/JP %> ..51!!./Q '>.%6>  4V7<.,.6% $%=>.6'=  Q 4V 	M 6>.C%
$'$.'%?<%6$?p?=%.6$%=6C.,>%?<=T.=4%?<%**."".>'%>4%=!%=7.6="<7.==6>=%6
:%<*7<56"% 76> :<7C7;?' 4 ,'6'<4.=>.76 $% "%= =><?">?<%=  $%= $75.6%= ::4.">.*=
$':==6> "%4?. $? <%6$? pQ "755% "%4?. $%= *&0/ :< %E%5:4%Q 7?Q :4?=
,'6'<4%5%6>Q :7?< >7?>% ::4.">.76 F6> !%=7.6 $% 56.:?4%< %**.""%5%6> $%=
=><?">?<%=!.6.<%=ovT
%?"7?: $V::4.">.76= %**%">?%6> $%= ><.>%5%6>= $76> 4% C74?5% %> 4 47?<$%?<
:%?C%6><:.$%5%6>6?.<%4<'">.C.>'$%4V.6>%<*"%,<:-.;?%Q"%;?.7!4.,%?>.4.=%<$%=
0#./ *.6$V'C.>%<>7?>!47",%T<.44%?<=Q4%=*<';?%6"%=$V-7<47,%$%=?6.>'=$%"4"?4
76>>%6$6"%<%=>%<=>!4%=Q>6$.=;?% 4%?<675!<%$%"9?<=$V%E'"?>.76?,5%6>%Q"%
;?.:4.$%',4%5%6>%6*C%?<$?Y5?4>.>-<%$.6,ZTV%=>$6="%>>%,%=>.76$%=0#./Q
$%C%6?% .6"76>7?<6!4%Q;?% 4%=*.&./KHQ .6>%<C.%66%6>Q:7?<7?C<.< %> =.5:4.*.%< 4%
"-5:$%=:7==.!4%=T
 
oo->>:S[[$%CTDpT7<,[->54r[D%!=>7<,%[
op->>:S[[DDDTDpT7<,[[7**4.6%\D%!::=[
oq->>:S[[,5.4!47,T!47,=:7>T*<[omnm[mq[$<,\6$\$<7:\>>"-5%6>=\76>7\5%==,%=T->54
or->>:S[[>774=T.%>*T7<,[->54[<*"sqrr%>->>:S[[DDDTDpT7<,[[D%!=7"3%>=[ 
os->>:S[[DDDTDpT7<,[->54[D,[$<*>=[->54[5=>%<[=.6,4%\:,%T->54j->545%$.%4%5%6>%>
->>:S[[DDDTDpT7<,[[->54\5%$.\":>?<%[
ot->>:S[[DDDT3-<767=T7<,[
ou->>:S[[DDDT-<767=T7<,[<%,.=><F[>F:%$<<F[=:%"=[4>%=>[
ov->>:S[[DDDTDpT7<,[[D%!=7"3%>=[j$75\D%!=7"3%>\!.6<F>F:%
pm->>:S[[DDDTD->D,T7<,[=:%"=[D%!\::=["?<<%6>\D7<3[5?4>.:,%[D7<3%<=T->54 
# 
 

 


&$52 PM F 3 .2*23 .##2-4 59 !8+.00523  5-  3 3&,0+ 4 20&  + 0+5024 3 .-043
D0- - 02&8&+!$&-4 +D33&&+&4!  + .,0+!45CA 15& 34 - 0%3  2!#+9&.- 4 32 02.0.3! 02 +
$2.50%2.-.3A02&8&+!$& +.,0+!454334&-59!8+.005233-&85C.53428&++.-345++,-4
.-24 #&-  !#&-&2 5- 3.+ .,,5-C - #.&3  3.+ 4%-&15 !#&-&A +3 4,03 D9!54&.-A +3 ,02&-43
,!,.&24 +34,0342-3#24.--!332.-43-3&+,-4 +3,",3C.-2--4&8242&+ H5-02.0.3&4&.-
D-4+0.5202,442+02++!+&3,-3	IA+30.33&&+&4!3D.04&,&34&.-.##24359!8+.00523234-4
42 3+&,&4!3C
755% :<'".=' :4?= -?>Q 4% 576$% $% 4 p 6V%=> := %6 <%=>%T 4 =V%=> 4?. ?==.
'>%6$? ? %! C%" 4V<<.C' $%  %> $% 4 C%<=.76 nn $% 	4=-T 6% :<%?C% $%
4V$7:>.76 <:.$% $? 67?C%? =>6$<$ $% #.*)*/ :< 4 "755?6?>' %=> $766'% :<
4V::<.>.76$%Y!.(3*.&/Z >%4=;?%,$. aT omnmb7**<6>?6%
"7?"-%-?>6.C%?%>$%=7?>.4=$'$.'=:7?< 4C.=?4.=>.76%6 >%5:=<'%4$V7!2%>=p?
=%.6$V?66C.,>%?<T
.6=.Q "755% 4% 576><% "%>>% <:.$% 'C7">.76 $%= $%<6.&<%= 'C74?>.76=
>%"-6747,.;?%= $?%!Q 4V'"<> %6><% 4%= ::4.">.76= :7?< "4.%6>= 47?<$= _$%=3>7:` %> 4%=
::4.">.76=:7?<"4.%6>=4',%<=_6C.,>%?<=%!`=V%=>"76=.$'<!4%5%6><'$?.>T7?<>6>Q.4
<%=>% %6"7<% ?27?<$V-?. ?6% .5:7<>6>% $.**'<%6"% ;?. $.=>.6,?% 4%= o >F:%= $% :4>%=\
*7<5%= S .4 =V,.> $% 4 ,%=>.76 $? 
T 6 %**%>Q $%:?.= ;?%4;?%= 66'%=Q 4 :?.==6"%
"<7.==6>% $%=  4%= 76> :7<>' :<7,<%==.C%5%6> C%<= $V?><%= >F:%= $% > "-%= ;?%
4V**."-,%o%>pT4==76>$%C%6?=?27?<$V-?.:<7,<55!4%=Q7**<6>.6=.$%=":".>'=
:<7"-%=$%=>7?>%6<%=>6>$.**'<%6>=$6=4%?<<"-.>%">?<%Q"755%4%576><%4*.,?<%
pnT 6 ;?%4;?%= 66'%=Q $%=  $% "4"?4 :<44&4% "755%  7? ,) =% =76>
.5:7='%=T 44%= :%<5%>>%6> $V?>.4.=%< 4 :?.==6"% $?  :7?< $%= > "-%= $.C%<=%=
$':==6> 4% =.5:4% "$<% $% 4 Y<=>%<.=>.76ZT <Q =. 4% %! "755%6"%  >.<%< :<>.
%**.""%5%6> $%=  :7?< 4V**."-,% p  C%" Q 4V?>.4.=>.76  %**.""% $% "%>>%
<%==7?<"%%> 4%:<>,%$% > "-%=,'6'<4.=>%=%6><% 4%%> 4 "<>%,<:-.;?%%=>:7?<
4V.6=>6> .5:7==.!4% ? =%.6 $V?6 6C.,>%?< %!T .6=.Q 4%= ::4.">.76= <'"%6>%=Q
# 
 

 

:<>."?4.&<%5%6>,7?<56$%=%6<%==7?<"%=%>6'"%==.>6>4V%E:47.>>.76$?%6<%6*7<>
$?<%=>%6>.6""%==.!4%=?E"4.%6>=4',%<=T
4V-%?<%">?%44%Q.4%=>.5:7==.!4%$V%**%">?%<$6=?66C.,>%?<%!%>%6>%5:=
<'%47?.6>%<">.*?6>%=>$%"744.=.76=?<$%="%6>.6%=$V7!2%>=Q$%=.5?4%<?6%.6>%<">.76
$%:<>."?4%=_6\!7$F`7?$%C.=?4.=%<?67!2%>%6$:>6>=766.C%?$%$'>.4=?.C6>4%
:7.6>$%C?%Q"755%4%:<7:7=%6>:<%E%5:4%]-7<=%!]4%=><C?E<'"%6>=$%	10'=
aTommvbQ;?.=?,,&<%6>?6%?>.4.=>.76%E"4?=.C%$?
T
7?< :<C%6.< ?E <'=?4>>= :<'=%6>'= $6= "%>>% >-&=%Q 67?= =755%= :<>. $% 4
:<7!4'5>.;?%:<>."?4.&<%$%4C.=?4.=>.76p=?<"4.%6>4',%<Q:<7!4'5>.;?%;?.67?=
"76$?.>  .$%6>.*.%< :?.=  $'C%47::%< 4%= $%<6.&<%= *76">.7664.>'= 56;?6>%= ?E
6C.,>%?<=:7?< 4%:7<>,%$%=::4.">.76= 4%=:4?="7A>%?=%=%6>%<5%=$%"4"?4T7><%
7!2%">.*.6.>.4'>.>$76"$%$'C%47::%<?67?>.4:%<5%>>6>$V.5:4'5%6>%<?6C.=?4.=%?<$%
="&6%=p":!4%$%"4"?4%<4C74'%4%=$.**'<%6>=6.C%?E$%$'>.4**."-%<T7?<"%4Q
67?= 67?= =755%= ::?F'= =?< 4%=  *7?<6.%= :< 	M %> C76= 5.= ? :7.6> 4%=
*.&./Q $76> 4 :7<>'%  *.64%5%6> $':==' 4% =.5:4% "$<% $? <%6$? p >%5:=
<'%4T

&$52PNF+D&-8235A+D2%&44525	20.33525-$2--.,2/52383,!,.&23%3
024$!302$2.503/523C
755%4%576><% 4 *.,?<%pnQ 4%:7==&$%<%4>.C%5%6>:%?$%"9?<=$V%E'"?>.76
.6=.;?V?6""-%,47!4Q47<=;?%4%%=>:4?=%**.""%47<=;?%4V76=':<%4%><C.4=?<
$%675!<%?E"9?<=%>;?%4V76?>.4.=%?6.;?%5%6>$%=""-%=47"?ET.6=.Q$%67><%:7.6>
$%C?%Q4%=$%<6.&<%='>:%=6'"%==.<%=:7?<:<7*.>%<Q=?<"4.%6>=4',%<=Q$V::4.">.76=<."-%=
"75:<!4%="%44%=;?.>7?<6%6>?27?<$V-?.=?<"4.%6>=47?<$==76>S
– %:<44'4.=5%=?<4%=$766'%=S45?4>.:4.">.76$%="9?<=$6=4%=%>4%=
:4?>8> ;?% 4V?,5%6>>.76 $% 4 *<';?%6"% $V-7<47,% .5:7=% $% <%C7.< 4 56.&<%
$76>=76>"76#?= 4%=4,7<.>-5%=T%:<44'4.=5%%=>$'C%47::'$%:?.=$%=66'%=Q
%6 ?>.4.=6> ?6 :<7"%==?= :< =:%"> *76">.766%4 _:< %E%5:4%Q ?6 :<%5.%< 0#.
,&<%4%=%6><'%=%>=7<>.%=>6$.=;?V?6=%"76$>-<%$,&<%4V**."-,%`T%>=:%">$%
4:<7,<55>.76"76"?<<%6>.%44%'>'*7<54.='5>-'5>.;?%5%6>%6nvtp:<4%
# 
 

 

Y57$&4%$V">%?<ZanvtpbTV.$'%'>6>;?%"-;?%"75:7=6>47,.".%4%=>
">%?< _$% *#76 647,?% ?E 7!2%>=` %> <',.>  4 <'"%:>.76 $V?6 5%==,%
=F6"-<76%$V?6%56.&<%;?.4?.%=>:<7:<%Q"V%=>\\$.<%:<4"<'>.76$V?667?C%4
">%?<Q 4V%6C7.$%5%==,%$V?><%=">%?<=Q7?=.5:4%5%6> 4$'"766%E.76$%=
!7/>%_7?$%=%=!7/>%=`$%<'"%:>.76T*.6$V'C.>%<>7?>:<7!4&5%$V""&="76"?<<%6>Q
.4%E.=>%$%?E>F:%=$V">%?<=S4%=:<%5.%<==76>Y=>>%4%==Z%>:%?C%6><%"%C7.<%>
><.>%<:4?=.%?<=5%==,%=$%*#76=.5?4>6'%R4%=?><%==76>Y=>>%*?44ZC%"4
:<>."?4<.>' $% 6% ><.>%< ;?V?65%==,%  4 *7.= %> $% 6% :%<5%>><%  :%<=766%
$V?><% ;?V%?E\5(5%= $% 57$.*.%< 4%?< '>>T < .44%?<=Q ?6% "76><.6>%
=?::4'5%6>.<%%=>.5:7='%?E$%?E>F:%=$V">%?<=S>7?=4%=5%==,%=_%6C7F'=%>
<%#?=` =76> .55?>!4%=Q "V%=>\\$.<% ;?V.4= 6% :%?C%6> := (><% 57$.*.'= $?<6>
4V%E'"?>.76$?:<7,<55%T% >F:%$%:<44'4.=5%%=>$V7<%=%>$'2%6C.=,%!4%
$6=?66C.,>%?<%!C%" 4%=*.&./Q 4V	M "76#?%:7?<?>7<.=%<
4V%E'"?>.76$% ="<.:>= 2.$,0 %6 > "-%$% *76$T%:%6$6>Q "%=*.&./ 6%
:%<5%>>%6> := 4% ><.>%5%6> :<44&4% =?< ?6 5(5% 2%? $% $766'%=T
6$':%6$55%6> $% "%>>% "76><.6>% :<7:<% 	MQ .4 %=> $.**.".4% $V7!>%6.< ?6
:<44'4.=5%$%$766'%=%**.""% C%" 4%57$&4%$%= ">%?<=Q  "?=%$? "<">&<%
.55?>!4%$%=5%==,%=;?V.4=56.:?4%6>Q;?..5:7=%!.%6=7?C%6>?6%$?:4.">.76
$%=$766'%=T

– ,%=>.76$%=<%==7?<"%=%>4V$:>>.76?"4.%6>S=?.C6>4V-8>%$%4V::4.">.76Q4
:?.==6"% $.=:76.!4% :%?> C<.%<T %<>.6= 7<$.6>%?<= :7?<<76> :7=='$%< $%= 
><&=:?.==6>==6="<>%,<:-.;?%Q$V?><%=$%?EC%":4?=.%?<=,.,7">%>=$%
5'57.<%Q %>"T V%=> :7?<;?7.Q *.6$V%E:47.>%< ?5.%?E >7?> 4%5>'<.%4 $.=:76.!4%
_%6 :<>."?4.%< 4%= ?6.>'= $% "4"?4 "755% 4%  7? 4%`Q .4 %=> 6'"%==.<% $%
"766/><%=%="<">'<.=>.;?%=%>$%$.=><.!?%< 4%=> "-%=%6"76=';?%6"%T67?><%Q
=?.C6> 4% 675!<% $% 0#./ %> 4%= "76><.6>%= $% =F6"-<76.=>.76Q "%<>.6=
><.>%5%6>= %E:47.>%<76> 5.%?E 4%  47<= ;?% $V?><%= =%<76> :4?= $:>'= ?
T
V%=> =?< 4!=%$%"%=7!=%<C>.76=;?%67?=C76="<'' 4%=*.&./Q:<%5.%<
7?>.4%!$%:<7,<55>.76,'6'<4.=>%$?Q5.=;?.:%<5%>',4%5%6>?6%5%.44%?<%
%**."".>'$6=4V?>.4.=>.76$%=Q$?*.>$%4V?>.4.=>.76:7==.!4%$%:7.6>%?<=T7?=C76=
"-7.=. 4V,)"755%:7.6>$%$':<>"<%44%:<'=%6>%4VC6>,%=?<="76"?<<%6>%
 $V?>.4.=%< ?6 46,,% "75:.4'  4 C74'% ;?. :%?> :<*.>%5%6> =V.6>',<%<  ?6 =.>%
6>%<6%>T
7>76=;?%4=74?>.76$%
77,4%=?<4%=?2%>Q 4%:4?,.6>.C%4.%6>aTommvbQ
"76=.=>%"75:.4%<$%=::4.">.76=%6"7$%5"-.6%%>4%=%E'"?>%<$6=4/)*4$?
6C.,>%?<Q "V%=>\\$.<% %6 .5:7=6> $%= "76><84%= =?< 4%= ""&= ?E <%==7?<"%= :7?< $%=
<.=76= $% ='"?<.>'T %>>% ::<7"-% 6'"%==.>% $VC7.< ?6 !.6.<% :7?< "-;?% >F:% $%
:<7"%==%?<Q%>!.%6;?V%44%:?.==%<':76$<%$%675!<%?=%=:<7!4'5>.;?%=%67**<6>?6%
# 
 

 

,<6$% *4%E.!.4.>'Q 67?= =755%= "76C.6"?;?V.4 %=> :7==.!4%$% <':76$<%  4 ;?%=>.76$?

[
 =6= <%"7?<.< $%=!.6.<%= %> %6 "76=%<C6>?6%::<7"-%:4?= ><$.>.766%44% %>
"75:>.!4%C%"4%*76">.766%5%6>">?%4$V6>%<6%>T7?==7?-.>.76=%6:<>."?4.%<'C.>%<
4%<%5:4"%5%6>:?<%>=.5:4%$?2.$,0:<?6?><%46,,%_4%zz%64V7""?<<%6"%`Q
%>:<'*'<76=7**<.<$%=7?>.4=$%:<7,<55>.76$??>.4.=!4%=7:>.766%44%5%6>:7?<4%=
:7<>.76=$%"7$%"<.>.;?%=$?:7.6>$%C?%$%=:%<*7<56"%=T6%**%>Q67=*.&.=
=76>$%=>.6'=(><%?>.4.='=C%"$%=="<.:>= :?!4.'=?6.C%?$?_7"?5%6>!2%">
7$%4`Q $% 4 5(5% 56.&<% ;?% 4%=*.&./ 7? ;?% 4%= /#./ $%Q $%?E
=74?>.76=$%4V=>6$<$	MT
6>%4',4%5%6>:<7:7='Q><C%<==76:<72%>.C%<<.4pnQ$V27?>%<$?:<44'4.=5%?
46,,% 2.$,0T %:%6$6>Q 4V :<7:7='% %=> "%6><'% =?< 4V.6>',<>.76 $6= 4% "7$%
2.$,0%>6%:%<5%>:=$%"76><84%<4%$.=:7=.>.*_2$KJQ"V%=>\\$.<%4V?6.>'$%"4"?4`
;?.=%<?>.4.='Q4%>F:%$%=F6"-<76.=>.76%6><%4%=%E'"?>.76=Q7?%6"7<%4,%=>.76:<'".=%
$%45'57.<%T.6=.Q67?==755%="76C.6"?=;?%67><%><C.46V%6><%:=%6"76"?<<%6"%
C%" "%4?. $V6>%4Q5.= :%<5%> $% 4% "75:4'>%<TV.44%?<=Q  4V-%?<%7@67?= '"<.C76= "%=
4.,6%=Q.C%<><.4:%?>:<*.>%5%6>(><%.5:4'5%6>'?\$%==?=$%=*.&./7?C%"
T
*.6 $% $'576><%< 4 C4.$.>' %> 4V%**."".>' $% 67><% ::<7"-%Q 67?= C76= %6<."-. 4%
6C.,>%?<	.<%*7E:?.= =7?5.=67= <'=?4>>=?"76=7<>.?5#.*)*/%6=%:>%5!<%omnnQ
4V7""=.76 $V?65%%>.6, =?<T 7?= ><C.4476= $'=7<5.= '><7.>%5%6> C%"#.*)*/
=?<4%*?>?<=>6$<$%!T
7><% ><C.4 =% =?!$.C.=% %6 $%?E :<>.%= S ?6 Y!.(3*.&Z ;?. 6'"%==.>% $%=
57$.*.">.76=$?"7$%=7?<"%$%	.<%*7E_,0#$V%6C.<76smmm4.,6%=`Q%>?6%C%<=.767:%6
=7?<"% ;?. %=> ?6% <''"<.>?<% :%<5%>>6> $V?>.4.=%< 4%=*.&./ "755% ?6 =.5:4%
:4?,\.6 $? 6C.,>%?<T ">?%44%5%6>Q 4 C%<=.76 7:%6 =7?<"% .5:7=% $V::4.;?%< ?6 ?><%
,0#$%omm4.,6%=:7?<:7?C7.<.6>%<,.<C%"T%=57$.*.">.76=::7<>'%=:<"%
,0#6V'>6>:==:'".*.;?%=67><%><C.4Q?6%$.="?==.76C%"4%=$'C%47::%?<=$%	.<%*7E
%=> %6 "7?<= :7?< 4%= .6>',<%< $6= ?6% :<7"-.6% C%<=.76 $? 6C.,>%?<T V%=> :7?<;?7.
"%<>.6%=:<>.%=$'"<.>%=.".6%=76>:=%6"7<%$.=:76.!4%=%67:%6=7?<"%T
	.6<=omnn:#.*)*/6676#.>?6,<7?:%$%><C.4=?<4%$'C%47::%5%6>$V?67?>.4
$% @ !:>.=' T V%=> :7?<;?7.Q F6> "76#? %> <'4.=' 4 >7?>% :<%5.&<%
.5:4'5%6>>.76?>.4.=6>,):<>.<$V?66C.,>%?<6>%<6%>Q67?=C76=*.>"76C%<,%<
?6=7"4%"755?6%6><%%> 4%=*.&./Q >7?>%6::7<>6> 4"755?6?>'
 
pn->>:=S[[,.>-?!T"75[.C%<<.4[.C%<<.4[D.3.
32 6="%>>%>-&=%67?=?>.4.=%<76=4%57>Y$%C."%Z$6==C%<=.766,4.=%:7?<$'=.,6%<?6%?6.>'$%
"4"?4T%"-7.E'>'*.>%6""7<$C%"4%C7"!?4.<%$%<'*'<%6"%$?$75.6%$%4-?>%:%<*7<56"%T6
%**%>Q;?%"%=7.>$6=4%=<>."4%=7?$6=4%=$%<'*'<%6"%"755%:%67??$Q4%=57>=Y$%C."%=ZQ
Y"76>%E>ZQY!?**%<Z%>Y"7556$?%?%Z=76>$%C%6?=.6"76>7?<6!4%=%>C%"?6%"7667>>.76:<'".=%
4.'%?$75.6%Q$V7@67><%"-7.E$%"76=%<C%<"%=>%<5%=TY!?**%<Z%>Y"756$?%?%Z=76>$%C%6?=
.6"76>7?<6!4%=%>C%"?6%"7667>>.76:<'".=%4.'%?$75.6%Q$V7@67><%"-7.E$%"76=%<C%<"%=>%<5%=T 
# 
 

 

4V%E:'<.%6"% ;?% 67?= C76= ";?.=% =?< 4% =?2%>T % :4?=Q 4%=*.&./ $%C<.%6>
"76=>.>?%<?*.64?6%"7?"-%$%:4?=-?>6.C%?;?%:7**<6>?$'C%47::%?<%!
676=:'".4.=>%?6%:4?==.5:4%%>:4?=""%==.!4%:7?<$%=:%<*7<56"%="75:<!4%=T

< "%  4VC6"% ;?% 67?= C76= :<.=% $6= 4% $75.6%Q 67?= :<>.".:76= ?27?<$V-?.
">.C%5%6> 4V.6>',<>.76$%$6=	.<%*7E%>:<>,%76=67><%%E:'<.%6"%%>67><%
:7.6>$%C?%C%" 4%= .6.>.>%?<=$%?=%.6$?"76=7<>.?5#.*)*/ _:<.6".:4%5%6>
73. %> 5=?6,`T (5% =. 4%= :<7:7=.>.76= $% Y$<*>=Z $%  =%<76>
C<.=%5!4!4%5%6> ><&= :<7"-%= $%=*.&./ =?< 4% *76">.766%5%6>Q .4 %E.=>% ?6%
$.**'<%6"% *76$5%6>4% %6><% 4%= $%?E ::<7"-%= S 4% !?> $? $% #.*)*/ %=> $%
*7?<6.<?6% 4:4?="76*7<5%:7==.!4%,)*.6;?% 4%=$'C%47::%?<= *5.4.%<=$%
"%>>%>%"-6747,.%6%=7.%6>:=:%<>?<!'=47<=$?:==,%C%<=4:<7,<55>.76%!R6=
4%"=$%=*.&./Q67?=C76="-7.=.$%:7<>%<,)$6=	.<%*7E%>$VF$27.6$<%
?6%"7?"-%$%:4?=-?>6.C%?7**<6>?6%.6>%<*"%?==.:<7"-%;?%:7==.!4%$%4V$%
:<44'4.=5% 5%6'%  $%C%6.< ?6 =>6$<$ :7?< 4%= $'C%47::%?<= %!Q  =C7.< 4%=
*.&./$%	MT
6*.6Q'>6>$766';?%4%="7?"-%=!==%=$%%>$%=*.&./=%<76>><&=
:<7"-%=Q67?=><C.4476=">?%44%5%6>C%"7G.44*.6;?%"%=7"4%"755?6Q:<7C%66>$%
67=$'C%47::%5%6>=Q=7.>.6>',<'$.<%">%5%6>$6=	.<%*7EppT
$!#! 	
4,<'4%=:<7,<&=<'4.='=<'"%55%6>:<4%=$%<6.%<=57>%?<=2.$,0Q"%=$%<6.%<=
"76>.6?%6>$V**."-%<$%=:%<*7<56"%==%6=.!4%5%6>.6*'<.%?<%="%44%$?46,,%Q5(5%
=. "% $%<6.%< %=> Y5767>-<%$'ZpqT V%=> :7?<;?7. $.C%<=%=5'>-7$%= $V7:>.5.=>.76 76>
'>'$'C%47::'%=Q"755%4V?>.4.=>.76$V?6"75:.4>%?<e?=>6.5%eprQ*.6$%=V::<7"-%<
$%= :%<*7<56"%= $%= 46,,%= 6>.*= %> "%Q ;?%4 ;?% =7.> 4% >F:% $V4,7<.>-5% ?>.4.='
_:<"7?<=$V<!<%=!.6.<%=Q <%"-%<"-%$V%E:<%==.76<',?4.&<%Q%>"T`T'657.6=Q54,<'"%=
C6"'%=Q .4 6% =%< 25.= :7==.!4%Q $% :< 4 =><?">?<%5(5% $? 2.$,0Q $V'"<.<% $%=
4,7<.>-5%= != 6.C%? ?==. 7:>.5.='= ;?VC%" $? 46,,% T %4 "76=>.>?% ?6 7!=>"4%
52%?< ? $'C%47::%5%6> $V::4.">.76= :7?< 4%=;?%44%= 4%= :%<*7<56"%= =76> "<?".4%=Q
"755%"V%=> 4%"=:7?<67><%7!2%">.*$%C.=?4.=>.76$%57$&4%=$%>%<<.6p%6>%5:=
<'%4T
6 ?><% C%<<7? $% 	M %=> 4V.5:7==.!.4.>' $% ><.>%< $%= $766'%= %6 :<44&4% 
4V.6>'<.%?< $V?65(5% "7$% 2.$,0 S 4%=*.&./ :<'"'$%55%6> 'C7;?'= :%?C%6>
=V::<%6>%<$%=:<7"%==?==F=>&5%=_?=%6=$?>%<5%`F6>"-"?64%?<:<7:<%
G76% 5'57.<% %> "755?6."6>  ><C%<= $%= 5%==,%= $% >F:% Y5.4!7EZT .6=.Q 4
 
pp->>:=S[[!?,G.44T57G.44T7<,[=-7D^!?,T",.P.${ssqnqt
pq->>:S[[!%6"-5<3=,5%T4.7>-T$%!.6T7<,[?sq[!%6"-5<3T:-:P>%=>{44f46,{Cuf46,o{,::f$>{?sq
pr->>:S[[%6TD.3.:%$.T7<,[D.3.[?=>\.6\>.5%^"75:.4>.76
# 
 

 

"76=755>.765'57.<%$%"-"?6$%=*.&./6V%=>:=6',4.,%!4%Q%>4%><6=*%<>$%
$766'%= ?>.4.=% ?6% ='<.4.=>.76 2.$,0 ;?. :%?>Q $6= 4% "= $% ,<6$%= ;?6>.>'= $%
$766'%=QC7.<$%=<':%<"?==.76==.,6.*.">.C%==?<4%=:%<*7<56"%=T
4 %E.=>% $%= =74?>.76= %6 $%-7<= $?%! ;?. :%<5%>>%6> $V.6=>6".%< $%= 5.44.76= $%
3*.&./Q "755% 4% *76> :< %E%5:4% 4%= 46,,%= ' 7? .')"KN C%" 4%?<= 57$&4%=
$V">%?<= anvtpbT.="%57$&4%Q=7?C%6>$'=.,6':<Y
ZQ6V%=>
:= $:>' ?E <"-.>%">?<%= $% >F:%  %> %6 :<>."?4.%< ?E 4,7<.>-5%= :<44&4%=
'C7;?'= :<'"'$%55%6>T 6 %**%>Q 4%= 
 =76> "75:7='= $V?6 675!<% "76=';?%6> $%
:<7"%==%?<= _:<*7.= :4?= $% 5.44%` 5.= $76> 4 C.>%==% $V%E'"?>.76 =';?%6>.%44% %=> :4?=
4%6>%;?%4%=:<7"%==%?<="4==.;?%=T
V%=> :7?<;?7. 4 5?4>.:4.">.76 $%= "9?<=  *.> ::</><% ?6 67?C%? >F:% $%
:<44'4.=5%Q =% !=6> =?< 4%= $766'%=Q ;?. 6V%=> ?27?<$V-?. %E:47.>' ;?% :< 4%=
Y!.(3*.&/Z $% @ ] -7<= %! ] "755%  7? ,)T %= =74?>.76=
:%<5%>>%6> %6 :<>."?4.%< $V'C.>%< 4% C\%>\C.%6> %6><% 4%= $.**'<%6>=  %>[7?  %6
"76=%<C6> 4%= $766'%= $6= 4%= G76%= 5'57.<% ==7".'%=  4V?6.>' $% "4"?4T 6%
"76=';?%6"%.55'$.>%$%4V$:>>.76$%"%>>%5'>-7$%?E>%"-6747,.%=$?%!=%<.>
$%:7?C7.<.6>%<,.<$.<%">%5%6>C%"4%Y"6C=ZQ;?V.4=7.>o7?p_`Q=6=$%C7.<
:<'4!4%5%6><'"?:'<%<4%=$766'%=?6.C%?$?2.$,0T%=*.&./;?%67?=
:<7:7=76=Q.6=:.<'=:<,)Q%E:47.>%6>"%67?C%?>F:%$%:<44'4.=5%%>7**<%6>.6=.
4 :7==.!.4.>' $% ><.>%< 4%= $766'%=p =?< 4%: >7?> %6 ?>7<.=6> =.5?4>6'5%6> 4%?<
**."-,%$6=4%=:,%=T
7><%=74?>.766%<%5:4"%:=2.$,05.=:%<5%>$%"75:4'>%<=%=:7==.!.4.>'=Q%>
4%=::7<>==76>=?**.=6>=:7?<2?=>.*.%<4V?>.4.=>.76Q676:=$V?6%'C74?>.76$?2.$,0Q
5.= $V?6 >7?> 67?C%? 46,,% ?>.4.=' $6= 4%=%!7<3%<= _ 4V.6=>< $%= /#./ $%
`S;?%67?=:<'=%6>76=$6=4:<>.%=?.C6>%T
6="%>>%:<7:7=.>.76Q67><%::<7"-%'>'$%4.5.>%<4V::<%6>.==,%$%=$'C%47::%?<=
C%66> $V,) >7?> %65.6.5.=6> 4%= .5:">= :7?< 4%= $'C%47::%?<=D%! *5.4.%<= $%=
*.&./2.$,0T
6:7?<<.>7!2%">%<;?V.4=%<.>:7==.!4%$%=.5?4%<?6%:<>.%$?:<44'4.=5%::7<>'
:<67><%=74?>.76%6?>.4.=6>4VC%"$%=>%E>?<%=S4V.$'%"76=.=>%<.>?>.4.=%<4%=
/#./ :7?< 4%= ><.>%5%6>= %> 4%= >%E>?<%= :7?< 4.<% %> '"<.<% 4%= <'=?4>>= =6= ;?% 4%=
$766'%=6%=7.%6>><6=*'<'%=-7<=$?T%:%6$6>Q"%>>%=74?>.766%:<%6$<.>:=%6
"75:>% 4%= $.**'<%6>%= <%==7?<"%= $.=:76.!4%= =?< 4V7<$.6>%?< %> .6>%<$.<.> 4V?>.4.=>.76
$V4,7<.>-5%=6'"%==.>6>$%=:<>.%=$%=F6"-<76.=>.76T7?=:%6=76=:<%E%5:4%Q$6=
4%$75.6%$%4C.=?4.=>.76pQ4=.5:4.*.">.76"8>':<7:7='%:<	10'=a
TommvbQ7?%6"7<%?,)1aTommqb=?<
aTomnnb
7:>.5.=6> 4% ><.>%5%6> $%= $766'%= pT %= o 5'>-7$%= =%<.%6> .5:7==.!4%= 
 
ps->>:S[[=C66%T!%[<>."4%=["76"?<<%6"F\.6\%<46,\="4[ 
# 
 

 

.5:4'5%6>%< :< "%>>% >%"-6.;?% $6= 4 5%=?<% 7@ %44%= ?>.4.=%6> $%= $766'%= $% >.44%
C<.!4% %6 %6><'% %> %6 =7<>.% %> 6'"%==.>%6> $%= :7.6>= $% =F6"-<76.=>.76 $6= 4%?<
%E'"?>.76T < .44%?<=Q .4 %=> =7?-.>!4%Q $6= $% 675!<%?E "=Q $% :7?C7.< ><.>%< 4%=
$766'%= =6= !47;?%< 4%?< C.=?4.=>.76 "755% 4% *%<.> ?6 ><.>%5%6>T 6*.6Q 4%=
*.&./ ::7<>%6> 4 :7==.!.4.>'Q ? =%.6 $V?6 6C.,>%?< %!Q $% <':<>.< ?6
><.>%5%6> %6><% $.**'<%6>= >F:%= $% :<7"%==%?<=Q  %> Q >7?> "755% 4% :%<5%>
">?%44%5%6>,)T
$!$! 
		

.%6;?%67><%><C.4.>'>'C4.$'=?<4%6C.,>%?<	.<%*7E:<7:7=':<7G.44Q.4
6V%E.=>%67><%"766.==6"%?"?6%$.**."?4>':7?<$:>%<>7?>?><%6C.,>%?<4%=
:<.6".:%=$'C%47::'=$6="%>>%=%">.76T
 	

% !?> $%= *.&./ %=> $% =V::<7"-%< 4% :4?= :7==.!4%Q %6 >%<5%= $%
*76">.766%5%6>  %> $V?>.4.=>.76Q $%= *.&./ ::<?= $6= 	MQ %6 >%6>6> $%
"76=%<C%<4%=67>.76=$V,)%> 4:4?:<>$%=:7==.!.4.>'=7**%<>%=:<4:<7,<55>.76
,'6'<.;?% =?<  _@`T 755% $'"<.> $6= 4 *.,?<% poQ 4 67>.76 $% 3*.&.
"7<<%=:76$  4 *?=.76 $V?6 "76>%E>% %> $V?6% ;?%?% $% > "-%=  %E'"?>%<T .6=.Q ?6
*.&. :%?> =V::<%6>%<  ?6 *.&. ;?. =V%E'"?>%<.> =?< ?6% <%==7?<"%
"-7.=.%:<4%$'C%47::%?<T
755% 4%576><% 4 *.,?<% poQ 67?= C76= 4',&<%5%6> =.5:4.*.' 4V,) *.6 $%
<%=>%<?==.:<7"-%;?%:7==.!4%$%4V	M">?%44%T47<=;?%4%=67>.76=$%5'57.<%
%> $% 2$ 67?= :<.==%6> "4.<%=Q 4% "76>%E>% 6V%=> := ?6% 67>.76 'C.$%6>% :7?< ?6
$'C%47::%?< %! "4==.;?%T V%=> :7?<;?7. 67?= C76= "-7.=. $% 4V.6>',<%< $6= 4V7!2%>
*.&.Q>7?>"755%4*.4%$V%E'"?>.76$%=> "-%=TV7!2%><'=?4>6>$%C.%6>.6=.?6
';?.C4%6>$%=*.&./_=.4V7675%>!.%6=A<456.&<%$76>4%=> "-%==76>><.>'%=`T
6% > "-% %=> $'*.6.% :< ?6 3%<6%4 ,) ?;?%4 76 $27.6> >7?>%= 4%= 7:>.76= $%
"76*.,?<>.766'"%==.<%= =76%E'"?>.76Q "V%=>\\$.<% 4%675!<%$% 0#./;?. C76>(><%
?>.4.='=7?4%=:<5&><%=$V::%4$%4*76">.76T%=0#./=76>$'*.6.=:<$%=*.&
0(/
%>$%=*.&.*1,/T%=*.&
0(/:%?C%6>(><%::<%6>'=?E0#./%>=76><'?6.=%6
*.&.*1,/T%=*.&.*1,/=76>$%=%6=%5!4%=$%*.&
0(/;?.=%<76>%E'"?>'==?<4
5(5%?6.>'$%"4"?4 _4%=:4>%=\*7<5%=,)$'*.6.==%6> 4V?6.>'$%"4"?4Q;?.:%?>(><%
?67??6Y"7<%Z$%Q %>"T`T %=?6.>'=$%"4"?4:%?C%6>Q;?6>%44%=Q%E'"?>%<
:4?=.%?<= *.&.*1,/ =.5?4>6'5%6>T %>>% 6?6"% :%?> (><% .5:7<>6>% :7?<
4V7:>.5.=>.76 $%= ><.>%5%6>= %> 4 =F6"-<76.=>.76 $%= $766'%= :%6$6> 4V%E'"?>.76 $%=
:<7,<55%=T
# 
 

 


&$52 PO F - +&,&4-4 + .-494  5- 35+ 8& H.-42&2,-4 A .-4 + 35+ 2342&4&.- 02 200.24 
0- 34 15 +3 &##!2-43 8&3 0024&---4  5- ,", 0+4F#.2,IA +3 .2*23 .-34&45-4 5-
3&,0+&#&4&.-D0-A$2+#53&.-3.-4943A02.$2,,4155D9!54&.-C

# 
 

 


&$52PP F.,, +,.-42 + #&$52A024 +-.4&.-8&A +3.2*234 +3.2*23 234-4 42 3
02.%3-3+522%&44524+5254&+&34&.-C-.4&.-8&00.24+%.&9+D9!54&.-352.5	C

V66%E% o $766% ?6 %E%5:4% "76"<%> $V?>.4.=>.76 $%= *.&./ :7?< ?6%
5?4>.:4.">.76 $% 5><."%T 44% :%<5%> $% "75:<%< 4 =.5:4.".>' %> 4 476,?%?< $? "7$%
6'"%==.<% 4:<7,<55>.76$%"%>>%> "-%$6= 4%=p S _:<7>7>F:%">?%4$%
5=?6,`Q4%=*.&./%>4%=*.&./$%	MT
%=1!!./ ?>.4.='= =76> <%:<'=%6>'=:< 4%=( ;?. %6:<>.;?%:%?C%6>(><%
$%=1!!./7? =.5:4%5%6>$%=$766'%=:<7C%66>$?"7$% 2.$,0 "755%$%=
.5,%=7?$%=>!4%?E6>.*=05,..5=
7?= 	.<%*7EQ 4V.6>%<">.76 7:>.5.='% %6><% $%= '4'5%6>= 2.$,0 $V?6% :,% %> 4%=
"75:7=6>= 6>.*= 05,..5Q ?>.4.=% ?6 5'"6.=5% !:>.=' -1$&/01Q ;?. 6V%=>
54-%?<%?=%5%6> := ""%==.!4% ?E %E>%6=.76=T 6= "% 5'"6.=5%Q .4 %=> .5:7==.!4%
$V%**%">?%< $%= ::%4= ?E *76">.76= $%=*.&./ %6 57.6= $% p 5=T 6 %**%>Q 4%
>F:,%$F65.;?%$% 2.$,0 .5:7=%?6%C'<.*.">.76 =F=>'5>.;?%$% "-;?%'4'5%6>
$% >!4%?Q "% ;?. :'64.=% 4V'"-6,% $% $766'%= %6><% 2.$,0 %> zzT 7?< 'C.>%< "%
=?<"7A>Q47<=;?V?6::%4$%*76">.76"76>.%6>?6>!4%?Q67?=C76=5.=%6:4"%$%=4.=>%=
"76>.6%<=$76>>7?=4%='4'5%6>==76>$%5(5%>F:%T
# 
 

 

%= /&/ =76> 4V';?.C4%6> $%= &.)' ,) C%" >7?>%= 4%= $766'%=
6'"%==.<%= :7?< 46"%< ?6% %E'"?>.76 =?< 4% 2$T .6=.Q .4= :%<5%>>%6> ? 2.$,0
$V.62%">%< >7?= 4%= :<5&><%= 6'"%==.<%=  4V%E'"?>.76 >%4= ;?% 4%= $766'%= ?>.4.='%=Q 4%=
C<.!4%=:7?< 4% ><.>%5%6>Q5.= ?==. 4% 675!<%$% *7.= ;?% 4 *76">.76$? /.$,0  $?
*.&.$7.>(><%::%4'%=.5?4>6'5%6>T
755%4%576><%6>4%=*.,?<%=po%>ppQ67?=C76=$A27?>%<?E*.&./	M
4%=67>.76=$%2$%>$%:4>%\*7<5%T%5(5%Q 467>.76$%> "-%*.>=76::<.>.76
:7?< :%<5%>><% $% "76*.,?<%< 4%= $766'%= %> 4% 675!<% $% 0#./ ?>.4.='= :%6$6>
4V%E'"?>.76S"%>27?><%*4&>%4":".>'$%=2$/><.>%<4%=$766'%=$%*#76:<44&4%T
6*.6Q 4V?>.4.=>.76 $%= 'C'6%5%6>=  ><C%<= 4%:%<5%> $% 4.5.>%< 4 ;?6>.>' $%
2.$,06'"%==.<%4=F6"-<76.=>.76Q>7?>%6<%=>6>:<7"-%$%=*.&./T7?27?<=
$6= ?6% 7:>.;?% $% =.5:4.".>' :7?< 4% $'C%47::%?<Q %> :7?< =% "76*7<5%< ?
*76">.766%5%6>$%=*.&./Q.4'>'"-7.=.$%6%:<>,%<?"?6%G76%5'57.<%%6><%
4%=3*.&./%>4%2.$,0TVC6>,%:<.6".:4$%67><%=74?>.76%=>$%:7?C7.<<':<>.<4%
><C.4%6><%4%%>4%Q%6%E:47.>6>%**.""%5%6>>7?>%=4%=<%==7?<"%=$.=:76.!4%=T
 	
	
V?6$%=.6>'<(>=$%=*.&./%=>4%><C.4=F6"-<76%%>467>.*.">.76$%=<'=?4>>=
><C%<=4%='C'6%5%6>=Q4.!'<6>4%2.$,0:7?<%**%">?%<$V?><%=> "-%=T67>%<;?%
$6= 4%= C%<=.76= <'"%6>%= $% 	.<%*7E %> $% -<75%Q "-;?% 76,4%> :7==&$% ?6 "76>%E>%
$V%E'"?>.76$%2.$,0%>;?%"-"?6$%"%="76>%E>%==V%E'"?>%$6==76:<7:<%0#.
7? :<7"%==?=T 6= 4%= C%<=.76= 6>'<.%?<%=  4 C%<=.76 u $% 	.<%*7EQ >7?= 4%= 2.$,0=
=V%E'"?>%6>=.5?4>6'5%6>$6= 4%0#.:<.6".:4Q"V%=>\\$.<%"%4?.;?.=V7""?:%?==.$%
4V**."-,%$%4V::4.">.76T
.6=.Q  "?=% $% "%= "76><.6>%= %> $% 4 ,%=>.76 $%= 'C'6%5%6>= %> $%= $766'%=
""%==.!4%=?"7$%2.$,0Q.4'>'6'"%==.<%$%$.=,0#%<4%='C'6%5%6>=:< 4%0#.
:<.6".:4 7? "%4?. ==7".'  4 :,%%! =?.C6> 4 C%<=.76$% 	.<%*7E _%6 =%!=6> =?< 4
5'>-7$% ^.=,0#7.6-<%$ $6= 4%= C%<=.76= $% 	.<%*7E .6*'<.%?<%  u 7? =?<
^
%>?<<%6>-<%$ $6= 4%= C%<=.76= :4?= <'"%6>%=Q *.6 $% ><7?C%< 4% !76 0#. :7?<
4V%6C7.$V'C'6%5%6>=`T  V%E'"?>.76$% "%<>.6%=">.76=Q?6.;?%5%6>$6= 4% 0#. $% 4
:,%Q:<'=%6>%4*7.=4VC6>,%$%:7?C7.<=V==?<%<;?V?"?6><.>%5%6>6%=%<*.>$%
*#76 "76"?<<%6>% 5.= ?==. $V'C.>%< .6=. >7?> :<7!4&5% $% !47",% 7? $V%<<%?< $%
><.>%5%6>$%=C<.!4%=T
.%6 ;?% "%4 :?.==%Q %6 >-'7<.%Q :<7C7;?%< $%= =""$%= 47<= $% 4 6C.,>.76Q 67?=
6VC76=:=7!=%<C'$%<4%6>.==%5%6>47<=$%67=>%=>=Q:7?<?6%?>.4.=>.7667<54%T6*.6Q
$6=4%=:<7"-.6%=C%<=.76=$%	.<%*7EQ4V**."-,%Q4%=><.>%5%6>=%>4%=><.>%5%6>=
 =% *%<76>$6= 4%5(5%:<7"%==?=Q =':<'$? <%=>%$% 4V::4.">.76Q5.=$6=$%=
0#./ .6$':%6$6>=T V.6>%<">.76C%" 4% "7$% 2.$,0 =% *%<Q;?6>%44%Q  ><C%<=
# 
 

 

$%= "4==%= :<7EF ;?. ,&<%<76> 4V=:%"> =F6"-<76%T % 57$&4%Q =%5!4!4% ? 57$&4%
$V">%?< ".>' :<'"'$%55%6>Q %=> :<*.>%5%6> $:>' :7?< "% "= $V?>.4.=>.76 S "-;?%
:<7"%==?=7?0#.$7.> ><C.44%<$% *#76?>7675%=?<$% 476,=><.>%5%6>=F6> 4%?<
:<7:<%Y=>"3Z_2.$,0`%>"%Q=6=;?%4%=7:'<>.76=%**%">?%<6%=7.%6>4%=5(5%=T
.6=.Q $6= 4% "= $% 67><% %E%5:4% $% C.=?4.=>%?< pQ 4%= 7:'<>.76= =V%E'"?>6> $%
*#76=F6"-<76%Q%44%=:%<5%>>%6>$%4.==%<4%2.$,0><.>%<4%"-7.E$%==.5:4.*.">.76=
%> $% 6% 46"%< $% 67?C%?E ><.>%5%6>= ;?% 47<=;?% 4%2$  >%<5.6' 4%= :<'"'$%6>=T
.6=.Q=.4"5'<$%4="&6%=%$':4"%<:.$%5%6>$V?6:7.6>?6:7.6>Q4% 2.$,0
:7?<< "-7.=.<  :<.7<. $% <'4.=%< ?6.;?%5%6> 4% <**.6%5%6> $%= :7.6>=  %> Q =6= =%
:<'7""?:%< $%= '>:%= .6>%<5'$..<%=Q5.= =V.4 <%#7.> $%= 'C'6%5%6>= %6><%>%5:= _5.\
"-%5.6 %6><%  %>  :< %E%5:4%`Q .4 :7?<< 47<= "-7.=.< $% 46"%< ?6 <**.6%5%6>
.6>%<5'$..<%T
	

V?>.4.=>.76 $% >!4%?E  :<>.< $? "7$% 2.$,0 :%?> <:.$%5%6> $%C%6.<
:<7!4'5>.;?%Q %> "% :7?< :4?=.%?<= <.=76=T  :<%5.&<% %=> ?6% "76=';?%6"% $? >F:,%
.5:4.".>%$?46,,%2.$,0 S"-;?%'4'5%6>$V?6>!4%?$7.>(><%C'<.*.'%>Y"=>'Z
C6> $% :7?C7.< (><% ?>.4.='Q "% ;?. :%?> <:.$%5%6> :'64.=%< 4%= :%<*7<56"%=T
%?<%?=%5%6>Q ::7<>'<'"%55%6>?667?C%?>F:%$%$766'%=Q4%=..51!!.Q
;?.6%=76>?><%;?V?6%G76%5'57.<%:7?C6>(><%.6>%<:<'>'%$%$.**'<%6>%=56.&<%=
4V.$% $% YC.%D%<=ZQ 4%= 05,..5/KOT %:%6$6>Q "%>>% G76%5'57.<% 6% :%?> := (><%
?>.4.='% :< $%= 0#./ "76"?<<%6>=T <Q ?6% :7==.!.4.>' 7**%<>% :<,) %=> $V?>.4.=%<
$.<%">%5%6>?6%G76%5'57.<%$%4V-8>%Q"%;?.:%?>=VC'<%<><&=?>.4%47<=$%><.>%5%6>=
C74?5.6%?E:<4%Q"755%:<%E%5:4%?6><.$%>!4%?T6%=74?>.76=%<.>$%"<'%<
?63.,,.!47;?6> 4V""&= 4G76%$%:?.= 4%"76>%E>% 2.$,0:%6$6> 4% ><.>%5%6>
:<4%2$Q%6?>.4.=6>4%=67>.*.">.76=%6C7F'%=:<,)T%:%6$6>Q766%:7?<<.>
47<=:=%5:("-%<4V?>.4.=>.76$V?6%G76%5'57.<%=.5?4>6'5%6>:<:4?=.%?<=3*.&./Q
57.6= $% 5%>><% %6 :4"% $%= C'<.*.">.76= 7<$7666#6> 4%= > "-%= =?< 4% :<.6".:% $%=
(104T7?< 4V.6=>6>Q67?=6VC76=:=><7?C'$%=74?>.76=V$:>6>?E,)=6=
.6><7$?.<%?6<.=;?%$V.6>%<\!47",%.6""%:>!4%$6=4%"=$%456.:?4>.76$%$766'%=
_"76><.<%5%6>"%;?.'>':%<5.=:7?<4%='C'6%5%6>=Q'>6>$766';?%"%>>%:7==.!.4.>'
'>.>$'2:<'=%6>%%6?>.4.=6>=.5:4%5%6>2.$,0%>4%`T7?=C76=$76"$'".$'
;?% 4%=*.&./ 6% ><C.44%<.%6> ;?% =?< $%= 7!2%>= 676 $.<%">%5%6> $.=:76.!4%=
$%:?.= 4% "76>%E>% 2.$,0T 7?< $%= <.=76= $% :%<*7<56"%=Q .4 :7?<<.> (><% %6C.=,'
$V?>.4.=%< ?6 5'"6.=5% ;?.Q 47<= $% 4V::%4 $V?6% *76">.76Q !="?4%<.> 4 G76% 5'57.<%
%6><%4%2.$,0%>"-"?6$%=*.&./Q4<'*'<%6"%$%4V7!2%>$%C%66>6?44%$6=
4% "76>%E>% 7@ "% $%<6.%<  $.=:<?T %>>% =74?>.76 :%<5%>><.> $V'"7675.=%< 4V%=:"%
6'"%==.<%?6%"7:.%Q>7?>%6$.5.6?6>4%=>%5:=$%><6=*%<>T6=4%=>7?>%=$%<6.&<%=
 
37 ->>:S[[DDDT-<767=T7<,[<%,.=><F[>F:%$<<F[=:%"=[4>%=>[ 
# 
 

 

'C74?>.76=$%	M%>$%=05,..5/Q?6%$.="?==.76=?< 4V'"-6,%%**.""%$%$766'%=
=6="7:.%*.>=76::<.>.76_*.62?.6omnn`T=74?>.76<%>%6?%=%<.>=%5!4!4%67><%
5'>-7$% S?6'"-6,% =6= "7:.%%6><% 4%=$.**'<%6>%= G76%=5'57.<% 2.$,0 :7?< 4%=
*.&./Q5.=?==.T
VC6>,%$%67><%:<7:7=.>.76:<<::7<>"%44%$%4V">?%44%=:'".*.">.76	MQ%=>
;?V%44% :%<5%> $V'C.>%< 4 "<'>.76 $V?6 ,<6$ 675!<% $V7!2%>= ;?. <4%6>.==%6> 4% "7$%
2.$,0 %> :<7C7;?%6> :<*7.= $%= 4>%6"%=T 6 %**%>Q *.6 $% 4.!'<%< 4 5'57.<%Q 4%
<5==%\5.%>>%= C"."*''0*.D $7.>>%=>%<"-"?6$%=7!2%>=T%:4?=Q%6.5:7=6>?6
/3, $% 4 5'57.<% :4?>8> ;?% =76 .6C4.$>.76Q 67?= ,,676= %6"7<% %6 <:.$.>'
$V%E'"?>.76%6'C.>6>4%:<"7?<=$%>7?=4%=7!2%>=>>"-'=4G76%5'57.<%T
7?<67><%>%=>Q67?=C76="-7.=.$%:<%6$<%"755%'>476?6><6=*%<>$%num7:<
=%"76$%Q"%;?."7<<%=:76$4V**."-,%$V?6%C.$'7_$%nvom:<nmum:.E%4=`%6oq!.>=
$%:<7*76$%?<:<"7?4%?<Qpm.5,%=:<=%"76$%=T
6= 4%= ?><%= "=Q "V%=>\\$.<% 47<=;?V,) ><C.44% =?< $%= $766'%= ;?V.4 
:<'4!4%5%6>"7:.'%= $6=?6""-%Q4=74?>.76<%>%6?%%=>4V?>.4.=>.76$V?6 3.,,. 47"4
"76>%66>?6%"7:.%47"4%.55?>!4%%>!47;?'%>6>;?%4=F6"-<76.=>.76C%"4%2$
6V:='>'%**%">?'%T6"=$%>%6>>.C%$V""&=%64%">?<%7?'"<.>?<%4V7!2%>!47;?'Q4%
6C.,>%?<<%6C7.% .55'$.>%5%6>?6%%<<%?<%>"%Q >6>;?V.46V:=<%#?$%67>.*.">.76
.6$.;?6> ;?% 4% 2$  >%<5.6' =%=  7:'<>.76=T V?>.4.=>%?<  ?==. 4 :7==.!.4.>' $%
><6=*'<%<4%=$766'%=%657$%=F6"-<76%T6="%"=Q>7?>%5'>-7$%::%4'%6%4.!'<%<
4%"76><84%$%4V%E'"?>.76$?:<7,<55%;?V4*.6$?><6=*%<>T
7?< 67><% %E%5:4% $% <%:<'=%6>>.76$% ="&6%= p C74?5.6%?=%=Q ?6 >!4%?!.6.<%
:%<5%> $% =>7"3%< $%= =><?">?<%= $% >F:% *0. 7:>.5.='%= :7?< 4 <%"-%<"-%Q >7?> %6
<'$?.=6> 4V%5:<%.6>% 5'57.<%T % :4?=Q %6 7:>.5.=6> 4% ><6=*%<> $%= $766'%= !.6.<%=
%6><%4%"7$%2.$,0%>4%=*.&./Q4%><.>%5%6>:%?>(><%:<>,'%**.""%5%6>
%6><%:4?=.%?<=2$/Q%>%**%">?':<>.%44%5%6>:<4%2.$,0T
75!<%$%57<"%?E
?>.4.='=
<6=*%<>:<"7:.%_'*)
((*.5$%	.<%*7Enm`
<6=*%<>:<D:
n_num7`
nm_nu7`
pm_s7`
num_n7`
nmm5=
uu5=
vm5=_z[\ry`
npm5=_z[\nry`
s5=
s5=
s5=
s5=
&$52PQF2-3#24.--!3.2230.--45!.$D5-8&!.
C
6<%5<;?%;?%4%>%5:="76="<'?=.5:4%><6=*%<>%=>$V%6C.<76nmm5=:7?<4%
2.$,0$6=4%5%.44%?<$%="=_:%<*7<56"%==>!4%=C%"$%=57<"%?E%6><%r%>om
7`Q 47<= ;?% 4% :<.6".:% $% /3, ?>.4.=% =%?4%5%6> s5= ;?%44% ;?% =7.> 4 ;?6>.>' $%
$766'%= _'C.>6> %6 7?><% 4% ,%4 $%= "4"?4= $?<6> 4%= ''*/ $%= G76%= 5'57.<%`T %=
C<.>.76=:7?<4$%<6.&<%%E:'<.%6"%_:;?%>=$%n7`:%?C%6>=V%E:4.;?%<:<4%=::%4=
?<5==%\5.%>>%=;?.:%?C%6>C<.%<$V?6%%E'"?>.764V?><%T
# 
 

 

pTpTqT '"?<.>'
 ;?%=>.76 $% 4 ='"?<.>' %=> :<.57<$.4% $6= 4%= ?=,%= %! ? =%.6 $%
6C.,>%?<=Q%>%44%%=>=?="%:>.!4%$V.5:">%<4%="-7.E$V.5:4'5%6>>.76%>$%:%<*7<56"%
:7?<4%==74?>.76=$%"4"?4:<44&4%T7?=4?."76="<76=$76""%>>%.5:7<>6>%:<>.%;?.
:<'=%6>%4%"76>%E>%Q4V'>>$%4V<>Q%>4=?.>%$%67=:<7:7=.>.76=T
 	
 d$%:<7>%">.76$%=3*.&./%=>=.5.4.<%"%44%$?%> 4%= ><C?E
<'4.='= =76> :<>,'= C%" 4% ,<7?:% $% =>6$<$.=>.76 *.6 $% "76=>.>?%< 4% =7"4% $d?6%
.5:4'5%6>>.76 .6$?=><.%44% *.66"'% :< #.*)*/ %> <'4.='% :< .6".>T d%=> :7?< "%>>%
<.=76;?%$6=4=?.>%Q67?=6%*%<76=:=4$.=>.6">.76%6><%%>*.&./=
 C%" 4%= 67?C%44%= 'C74?>.76= $?%!Q .4 =%< !.%6>8> :7==.!4% $V?>.4.=%< $%= $%
"4"?4-?>%=:%<*7<56"%==?<%>"755%,)$.<%">%5%6>$6=4%6C.,>%?<T
<Q"%>F:%$V$%!=6.C%?=7?4&C%4;?%=>.76$%4='"?<.>'?=%6=4<,%T%:4?=Q"%
>-&5% $%C.%6> :<>."?4.&<%5%6> =%6=.!4% :7?< 4%= 6C.,>%?<=Q ;?. 76> 4 <%=:76=!.4.>'
$V%E'"?>%< $? "7$% 676 C'<.*.' %> :7>%6>.%44%5%6> $6,%<%?E %> "%Q =6= .6>%<C%6>.76 6.
=?:%<C.=.76$%4V.6>%<6?>%T V%=>:7?<"%>>%<.=76;?%467?C%44%$%"4"?4 .6>%6=.*]
 7? *.&. ] $7.> *7?<6.< ?6% :<7>%">.76 ":!4% $V==?<%< ?6 6.C%? $%
='"?<.>' =?**.=6> :7?< ?6% ?>.4.=>.76 ? =%.6 $V?6 6C.,>%?< 6>%<6%>Q =6= :7?< ?>6>
.6><7$?.<%$% <4%6>.==%5%6> =.,6.*.">.*$6= 4C.>%==%$%= ><.>%5%6>=,)T7?<"%4Q
67?=C76=5.=%6:4"%?6%=74?>.76$%><6="75:.4>.7627?>6>4%=C'<.*.">.76==>>.;?%=
%>$F65.;?%=6'"%==.<%=:7?<==?<%<?6*76">.766%5%6>4*7.==A<%>:%<*7<56>T7?<
4%= 4%">%?<= *5.4.%<= $% 4 57$'4.=>.76 p %> ;?. 6% =76> := "7?>?5.%<= $%=
:<7!4'5>.;?%=$%:<7,<55>.76:?<%Q 4><6="75:.4>.76%=> 4V">.76$% ><6=*7<5%<?6
"7$% =7?<"% C%<= ?6 ?><% "7$% =7?<"% _'C%6>?%44%5%6> ? =%.6 $V?6 5(5% 46,,% $%
:<7,<55>.76`T7?=<%C.%6$<76=%6$'>.4=?<4><6="75:.4>.76%6=%">.76pTpTqTpT
 	
67><%"766.==6"%Q.46V%E.=>%:=$%><C?E=:'".*.;?%=4='"?<.>'$6=,)=
%:%6$6>Q $%= ><C?E :7?< 4V%E'"?>.76 $% "7$% !.6.<%Q 7? !F>% "7$%Q ? =%.6 $%=
6C.,>%?<=76>'>'5%6'="-%G
77,4%><C%<= 4<'4.=>.76$%Y>.C%4.%6>Za
TommvbT
%>>%::<7"-%'>''>%6$?%:7?<*76">.766%<=?<$%=<"-.>%">?<%=%>Eus^sq
C%"$?"7$%:7<>!4%.==?$V?6%<%:<'=%6>>.76.6>%<5'$..<%!=6.C%?QQ$76>4
$%<6.&<%'>:%$%"75:.4>.76%=><'4.='%:<4%6C.,>%?<T
%:<.6".:%$%"%>>%::<7"-%%=>$V?>.4.=%<$%?E/)*4/T:<%5.&<%Q"4==.;?%%>
%E>%<6%Q%E'"?>6>4%"7$%$6=?6:<7"%==?==':<'C%"$%=$<7.>=<'$?.>=Q%>4$%?E.&5%Q
# 
 

 

:4?= 4',&<%Q %E'"?>6> 4% "7$%!.6.<%57$.*.' %6 .6='<6> $%= =?>= _25: ==%5!4%?<` ;?.
.6>%<,.==%6> ?6.;?%5%6> C%" $%= .6=><?">.76= =A<%= _"755% :< %E%5:4% $%= *76">.76=
*7?<6.%=:<4V$%>.C%4.%6>7?4G76%5'57.<%$%$766'%=$%4V::4.">.76`T
4%E.=>%$6=44.>>'<>?<%$V?><%=><C?E=?<4:<7>%">.76$%"7$%;?.:7?<<.%6>
(><%$:>'=T6:%?>".>%<:<%E%5:4%*%aTnvvqbQa
TommqbQ7?%6"7<%*!0*1)a
Tommvb%>a
T
omnmb ;?. 7**<%6> %6 ,<6$%:<>.% 4% >F:%$% ='"?<.>' <%;?.=%:7?< 4%T *!0*1)
a
Tommvb :<'=%6>%4VC6>,%$V.5:4'5%6>%<4:<7>%">.76$%45'57.<%
%657.6=$%t34.,6%=%>a
Tomnmb;?6>4?.Q27?>%4:<7>%">.76
$%= Y$6,4.6,:7.6>%<=ZQ"V%=>\\$.<% 4,%=>.76$V?6%G76%5'57.<%<'"45'%47<=;?V.4
%E.=>%>7?27?<=$%=:7.6>%?<=;?.4?.=76>>>"-'=T
%:%6$6>Q! aTnvvqbQ*!0*1) a
Tommvb _z
 a
  T omnmb ` %> 0$2 '$)0 a  T ommvb :<'=%6>%6> ?6
.6"76C'6.%6>52%?<S4:<7>%">.76$%45'57.<%=V%**%">?%=?<4<%:<'=%6>>.76$?"7$%
%6  T <Q *.6 $% <'4.=%< "7<<%">%5%6> 4 :<7>%">.76 =6= =% :<.C%< $% "%<>.6%=
*76">.7664.>'=$?46,,%Q.4%=>6'"%==.<%$%"766/><%"%<>.6%=.6*7<5>.76=Q>%44%=;?%4
>.44%$%=:7.6>%?<=%> 4%?<4.,6%5%6>Q;?. =76> =:'".*.;?%=?2$ _?6.>'$%"4"?4`;?.
%E'"?>%< 4% "7$%T %:%6$6>Q .4 6V%=> := %6C.=,%!4% $% ,'<%< >7?= 4%=2$/$6= 4%
6C.,>%?<Q %> :< .44%?<=Q 67?= =7?-.>76= :<%6$<% %6 "75:>% 4% :4?= $% $<.C%<=,)
:7==.!4%C%"?6=%?446,,%$%:<7,<55>.76TV%=>:7?<"%>>%<.=76;?V.467?==%5!4%
:<'*'<!4%;?%4:<7>%">.76=7.>":!4%$%:<7$?.<%$?"7$%,)@C4.$%%>='"?<.='T
%:4?=Q$6=4%"=$%>.C%4.%6>aTommvbQ?6%:<>.%$%4:<7>%">.76<%:7=%=?<
$%=*76">.7664.>'=><&=:<7"-%=$?5>'<.%4_"755%4%:<%E%5:4%`Q47<=;?%$6=
4%"76>%E>%$?Q.4%=>$.**.".4%$%*.<%"%,%6<%$%=?::7=.>.76T:<7!4'5>.;?%:7?<
7*>7?6$ a
  T ommvb %=> $.**'<%6>% %> .4 %=> :7==.!4% $% :7<>%< "%>>%
=74?>.76C%"4%=$<.C%<=?>.4.=6>Q4%"7$%!.6.<%.6>%<5'$..<%$V,):">?%44%5%6>
%6"7?<=$%=>6$<$.=>.76Q %> .6=:.<'$% T%:%6$6>Q6V:=:7?<C7">.76
:<%5.&<%$V(><%?>.4.='C%">7?>%=4%=<"-.>%">?<%=:7==.!4%=Q"76><.<%5%6>T
 %:4?=Q!.%6;?%"%=::<7"-%=*76">.766%6>$6= 4%6C.,>%?<Q"755%4%:<7?C%
>.C% 4.%6> a  T ommvb $6= -<75%Q %44%= 6% "7<<%=:76$%6> := ? 57$%
7:'<>7.<%$%%!T6%**%>Q%44%==%!=%6>=?<$%=:<7,<55%=$'2"75:.4'=47<=;?%
%! $7.> ><C.44%< =?< 4%= =7?<"%= :7?< C4.$%< "%= $%<6.&<%=T V7!2%">.* '>6> ?6%
::4.">.76%!Q.4%=>676=%?4%5%6>6'"%==.<%;?%4V::4.">.76:<7$?.=%4%5(5%<'=?4>>
=?<>7?=4%=6C.,>%?<=_%>2$/$V%E'"?>.76`5.=?==.;?%4=F6>E%%>4%"7$%=7?<"%
$?:<7,<55%=7.>%E">%5%6>4%=5(5%=:7?<>7?=T.%6;?%"%>>%"76><.6>%6%=7.>:=
$.<%">%5%6>4.'%4='"?<.>'Q%44%$7.>7!4.,>7.<%5%6>(><%:<.=%%6"75:>%:7?<:%<5%>><%
4V$7:>.76$?%!:<7G.44Q
77,4%%>:%<T
# 
 

 

6*.6Q "755% '676"' :<'"'$%55%6>Q >7?= "%= ><C?E 6% =76> := =:'".*.;?%= ?
"76>%E>% C*.&./D@,) %> :< "76=';?%6>Q .4= 6% :%?C%6> >.<%< :<7*.> $%=
=:'".*.".>'=*76">.766%44%=$%"%$%<6.%<T
 

	
			


	
		
 6= 67= ><C?EQ 67?= 67?= =755%= ::?F'= =?< ?6% $:>>.76 $% 7*>7?6$
a
TommvbQ$%*#76"%;?%4='"?<.>':7<>%=?<4V!=><">F6>E<%%
_`:<7$?.>:<')"%>676=?<T7?=C76=?==.'>!4.$%67?C%44%=%E>%6=.76=
>%44%=;?% 4V.6.>.4.=>.76$% 45'57.<%Q *.6$V'C.>%<;?% 4%=<%=>%=$V.6*7<5>.76=$V?><%=
:<7,<55%=:?.==%6>(><%<'"?:'<'=:<$%=>>;?6>=7?:<7,<55%?<=54.6>%6>.766'=T
6% ?><% "<">'<.=>.;?% .5:7<>6>% $% 67><% ><C.4 %=> ;?% 67?= C76= "76=.$'<' 4%
2.$,0"755%?657$&4%47<=;?%"%4:<.==.>:%<>.6%6>T6%**%>Q4%2.$,0_7?4
`%=>"76=.$'<'"755%=A<Q$%67><%:7.6>$%C?%Q ,< "%4/)*45.=%%6:4"%
:7?< 4%"7$%%E'"?>'T7?>"755%:7?<,)Q "%"7$%:%?>(><% ><$?.>%66>.*:< 4%
2.$,0,< "%?E?>.4.=>.76=$?Y?=>6.5%Z*(,$'.7?T
 6= 67><% "=Q 67?= ?>.4.=76= ?6 ><6="75:.4>%?< ;?. ><6=*7<5% 4% "7$%,)
676='"?<.='%6"7$%,)@$%"76*.6"%_Y=%"?<%$Z`T7?=C76=?==.$'C%47::'?6
:<7>7>F:% ?>.4.=6> ?6 =7?=\%6=%5!4% 2.$,0 ><6="<.> %6 ,)@ / 1.$/ T %
5'"6.=5% %=> .6=:.<' $% :F>-76puQ ?6% =:'".*.">.76 $d?6 =7?=\%6=%5!4% $% F>-76
?>7<.=6>4%>F:,%=>>.;?%5.==?<>7?>$%:7?C7.<><6="75:.4%<4%"7$%%6%>7!>%6.<
$%= :%<*7<56"%= "75:<!4%=  "% $%<6.%<T %>>% =%"76$% ::<7"-% %=> %**%">?'% %6
:<44&4% :7?< ,<$%< ?6% "%<>.6% 6%?><4.>' $6= 67><% $'5<"-% C.=\\C.= $% 4
>%"-6747,.%T6%**%>Q4:<%5.&<%%=>*7<>%5%6>4.'%?"75:.4>%?<46,%>"V%=>:7?<"%>>%
<.=76 ;?V.4 67?= :<.==.> .6>'<%==6> $V?>.4.=%< ?6 ><6="75:.4>%?< C"<.:> "755%
=%"76$%::<7"-%T
 .%6 ;?% "%= ::<7"-%= 6% =7.%6> := %**%">?'%=  ><C%<= ?6 Q 4%= '>:%= $%
<%"75:.4>.76 %> $% C4.$>.76 ==7".'%=  67><%  Y ,'6'<>%?< Z $% "7$% ==?<%6> ;?% 4%
<'=?4>>:%?>(><%?==.='"?<.=';?%2.$,0T6%**%>Q=%?4 4%"7$%;?%67?=:<7$?.=76=
67?=\5(5% =%< ?>.4.=' %> "75:.4' $6= 4% $<.C%< ,): <%"<'6> ?6% /)*4 4',&<%
$.<%">%5%6>$6=4%"7$%=7?<"%T
 7?= "76=.$'<76= 67><% ,'6'<>%?< $% "7$% "755% =A< :7?< :4?=.%?<= <.=76=T 
:<%5.&<%%=>;?V.427?>%$.<%">%5%6>$6= 4%"7$% 4%=>%=>=$F65.;?%= 47<=;?%"%4%=>
6'"%==.<% _%>Q $6= ?6 *?>?< :<7"-%Q $%= C'<.*.">.76= =>>.;?%= .6=. ;?% "%<>.6%=
7:>.5.=>.76=`T%:4?=Q*.6$V==?<%<?6%:4?=,<6$%='"?<.>'Q4%><6="75:.4>%?<'"-7?%
:4?>8>;?%$%:<7$?.<%?6%=7<>.%"76>%66>$%=:7<>.76= $%"7$%;?V.46V%=>:=":!4%
$V.6>%<:<'>%<"7<<%">%5%6>T%4:%<5%>$V?6%:<>$V?,5%6>%<4='"?<.>'%>$V?><%:<>
 
38 ->>:S[[$4T"5T7<,[".>>.76T"*5P.${novtmvn  
# 
 

 

$%C4.$%<;?%4%"7$%<%=:%">%<.,7?<%?=%5%6>4%==:'".*.">.76=$?46,,%;?%67?=C76=
*.E'"755%%6><'%$%67><%=74?>.76Q%6%5:("-6>$?"7$%7??6%%E>%6=.76=:'".*.;?%
?6% :4>%*7<5% 7? ?6 5>'<.%4 $V(><% %E'"?>'Q :7.6> ><&= ::<'".!4% $6= 4% "76>%E>%
$V::4.">.76=6>%<6%>T
 %:4?=Q67><%><6="75:.4>%?<:%<5%>$%,755%<>7?>"75:7<>%5%6>=:'".*.;?%
?6Q 7??6 =F=>&5%$V%E:47.>>.76Q *.64.=6> 4 4',&<%%> <'$?.=6> 4 =?<*"%
$V>>;?%T6*.6Q"%467?=<::<7"-%$V?6"75:7<>%5%6>?6.;?%$6=>7?=4%=6C.,>%?<=Q
;?%4 ;?% =7.> 4% $.=:7=.>.* ?>.4.=' _7<$.6>%?< 7? =5<>:-76%`Q "% ;?. "76=>.>?% 4V?6% $%=
"<">'<.=>.;?%=*76$5%6>4%=$?%!T
 6*.6 4V?>.4.=>.76 $? ><6="75:.4>%?< :%<5%> $% :<7$?.<% $? "7$% ,)@
"75:>.!4% C%" >7?= 4%= $<.C%<=Q ;?% "%?E\". .5:4'5%6>%6> 7? := 4%= %E>%6=.76= $%
='"?<.>'T
 % =?<"<7/>Q ?>.4.=%< 4%= 67?C%44%= %E>%6=.76= =:'".*.;?%=  4 ='"?<.>' $6=,)Q
"755% 4V.6.>.4.=>.76 $%=5'57.<%=Q :%<5%> $%= ,.6= $% :%<*7<56"% .5:7<>6>=Q ,< "%
?E *76">.7664.>'=$%=5>'<.%4= .6""%==.!4%= %6$%-7<=$%=$<.C%<=T6:%?> ?==. 67>%<
;?%67= ><C?E=76>?>.4.=!4%=$6=?6"76>%E>%$.**'<%6>$%"%4?.$?Q:7?< >7?>%
?>.4.=6>,)%>=7?-.>6>:<7$?.<%?6"7$%,)@/ 1.$/ T
 
	

 6% "<">'<.=>.;?% .6-'<%6>%  >7?>%= 4%=  $.=:76.!4%= =?< 4% 6C.,>%?< %=> 4
:<.=%%6"75:>%$%4='"?<.>'T6%**%>Q .4%=>"<?".4;?V?"?6%.6*7<5>.766%:?.==%(><%
$'<7!'%4V.6=?$%4V?>.4.=>%?<Q;?%:%<=766%6%:?.==%:<%6$<%4%"76><84%$%45"-.6%
7?;?%4V""&=?6%=.5:4%:,%6%:<7C7;?%25.=?6'>>.6=>!4%$?=F=>&5%TV%=>4V?6%
$%=:<.6".:4%=$.**'<%6"%=%6><%,)%>4%T47<=;?%4%:<%5.%<"76=.$&<%;?%4%=
:<7,<55%=%E'"?>'= =76>$%"76*.6"%Q "755%>7?= 4%=:<7,<55%=6>.*=Q 4$%?E.&5%
:<'=?5%;?%>7?>%=4%=.6=><?">.76=:<7C.%66%6> $V?6%=7?<"%676*.!4%_=.>%6>%<6%>`
%>:<"76=';?%6> 4%$7.>27?>%< 4%=:<7>%">.76=6'"%==.<%=:7?<==?<%< 4=A<%>'
$%4V?>.4.=>%?<T
 7?= 6% $'"<.C76= := .". >7?>%= 4%= >>;?%= :7==.!4%= 5.= $76676= =%?4%5%6>
;?%4;?%=%E%5:4%=:<'".=;?.67?=:<.==%6>=.,6.*.">.*=T4=67?=:%<5%>>%6>$V%E:7=%<4%=
'4'5%6>= :<.6".:?E ;?. 76> ,?.$' "%>>% <'*4%E.76 =?< 4 ='"?<.>'Q %> $%C<.%6> .$%<  4
"75:<'-%6=.76$%4=74?>.76:<7:7='%T
:<%5.&<%='"?<.>';?V.4"76C.%6>$%5%>><%%6:4"%%=>4<'=.=>6"%?E>>;?%=
 _$'6. $% =%<C."%`T6 ?><%:<.6".:% ,'6'<4 $% ='"?<.>' "76=.=>%  4.5.>%< 4 ;?6>.>'
$V.6*7<5>.76= $.=:76.!4% :7?< <'$?.<% ? 5E.5?5 4 =?<*"% $V>>;?%T <Q ?6 <.=;?%
.6$?.> :< 67><% 7?>.4 %=> ;?% 67?= %E:7=76= >7?>%= 4%= .6*7<5>.76= -!.>?%44%5%6>
""%==.!4%=  ,)Q "% ;?. ?>7<.=% 4% $'C%47::%?<  "766/><% 4% 675 %> 4%=
# 
 

 

"<">'<.=>.;?%= $? 5>'<.%4 "4.%6>Q %6 "76><$.">.76 C%" 4% :<.6".:% 'C7;?' :4?= -?>T
7?<>6>Q"%>>%:7==.!.4.>'%=> .6>'<%==6>%$?:7.6>$%C?%$% 4d?>.4.=>%?<[$'C%47::%?<$?
=.>%"<"%44?.:%<5%>$d$:>%<=%=><.>%5%6>=?5>'<.%4*.6$d7:>.5.=%<4%<%6$?%>4%=
:%<*7<56"%=T .= "%4 :%<5%> ?==.  ?6% :%<=766% 54 .6>%6>.766'% $% "766/><%
=?**.=55%6> $d.6*7<5>.76= =?< 4d7<$.6>%?< :7?< %E:47.>%< $V'C%6>?%4= ><7?= $% ='"?<.>'
"766?= %> 4.'=  ?6 5>'<.%4 :<'".=T 7?= :%6=76= ;?dC%" 4% >%5:=Q 4%= $<.C%<= ,)
=%<76> =?**.=55%6> =>!4%= :7?< ;?% 4% <.=;?% =7.> 4.5.>'Q %> ;?% 4d%E:'<.%6"% :%<5%>><
$d.$%6>.*.%< 4%= :<5&><%= 4%= :4?= .5:7<>6>= *.6 $d7**?=;?%< =%?4%5%6> "%?E ;?.
6V::7<>%6>;?V?6,.66',4.,%!4%?<%,<$$?<.=;?%%6"7?<?T6=4%="=:<>.;?%=;?%
67?= C76= '>?$.'=Q "d%=>\\$.<% 4% "4"?4 $% 6.C%?E $% $'>.4 :7?< 4 C.=?4.=>.76 p %6
>%5:= <'%4 %> 4 =.5?4>.76 $% :<>."?4%=Q 4%= =%?4= :<5&><%= ;?. 6% =%5!4%6> :=
.5:7<>6>=:7?<$':47F%<4d::4.">.76=76>$%=:<5&><%=$%!=6.C%?Q"755%4C%<=.76
$%=$<.C%<=?>.4.='=:7?<4%2$7?4V4.,6%5%6>5'57.<%T6"76"%<>>.76C%"4%
*.&$)" .*1,Q .4  '>' $'".$' $% 5.6>%6.< 4 :7==.!.4.>' $d.6>%<<7,%< 4%= %E>%6=.76=
$.=:76.!4%= :7?< 4%= 46,,%=  %> 4%= 2$/Q *.6 $d'C.>%< 4 =7?=\%E:47.>>.76 $% "%=
$%<6.%<= _5(5% =V.4 %=> C<. :< .44%?<= ;?% 4% $'C%47::%5%6> $'$.'  $%= <"-.>%">?<%=
=:'".*.;?%=6V%=>,'6'<4%5%6>:==7?-.>!4%$6=4%"$<%$V::4.">.76=%!`T%"-7.E
=% *76$% =?< 4%= $'".=.76= :<.=%= :< #.*)*/ $% :%<5%>><% $%= *76">.7664.>'=
$V.6>%<<7,>.76$6=4%T
 
 7?="755%6"%<76=:<4V>>;?%:<$'6.$%=%<C."%_`;?.:%?>*".4%5%6>(><%
<'4.='%%6%E'"?>6>$%= "4"?4= .6>%6=.*= =?< 4%2$T 4 %=> .5:7<>6>$%67>%<;?V.4 %=>
;?=.5%6> .5:7==.!4% $% $.**'<%6".%< ?6 "4"?4 .6>%6=.* <'4.=' $6= 4% "$<% $V?6%
::4.">.76 4',&<%Q $V?6 ?><% $76> 4% !?> %=> $% "76=755%< >7?>%= 4%= <%==7?<"%=
$.=:76.!4%= $% 4V-8>%T V%=> $V?>6> :4?= C<. =?< 67><%  -?>% :%<*7<56"% $6= 4%
6C.,>%?<T
 7?< 67><% <'*4%E.76Q 67?= =':<%<76= 4%= 2$/ =%476 ;?% 4V?6.>' $% "4"?4 %=>
:<'%5:>.C% _;?. :%?> (><% .6>%<<75:?%` %> ":!4% $% "-6,%< $% "76>%E>% $d%E'"?>.76
_*76">.766%5%6> 5?4>.> "-%` 7? :=T 76"<&>%5%6>Q 4%= Q ;?. :7==&$%6> "%= $%?E
":".>'==%<76>$.=>.6,?'=$%=;?.6V%6:7==&$%6>?"?6%T
 6= 4%"=$?Q 4%6V%=>:=C<.5%6> .5:">6>:7?<:4?=.%?<= <.=76=T
:<%5.&<%%=>;?%4:<'%5:>.76$%=:%<5%>$V<<(>%<4%=:<7"%==?=><7:,7?<56$=R4
$%?E.&5%%=>4.'%?*76">.766%5%6>5?4>.> "-%%>4,%=>.76$%=:<.7<.>'=$%=:<7"%==?=Q
;?.?>7<.=%6>%E'"?>%<"%<>.6="4"?4=.6>%6=.*=%6> "-%$%*76$=6=;?%4V?>.4.=>%?<6%
=7.>.5:">'T?:7.6>$%C?%$?6C.,>%?<Q"%46%$.**&<%:=$%=*.&./$?	MT
 7?< 4%  4% :<7!4&5% %=> 4',&<%5%6> $.**'<%6> "< .4 6V%=> := :7==.!4% $%
=?::<.5%< 4d%E'"?>.76 $V?6% > "-% C6> ;?% "%44%\". 6% =7.> >%<5.6'%T 6 <%C6"-% .4 %=>
:7==.!4%$V?>.4.=%<4%5(5%>F:%$%:<7>%">.76;?%:7?<4VQ$'<.C'%$V,)=?<
# 
 

 

4%=  S 67?= "76=.$'<76= ;?% 5(5% =V.4 %=> %6C.=,%!4% ;?% "%<>.6= ><.>%5%6>=
6'"%==.>%6>:4?=$%$%?E=%"76$%==?<4%Q.46V%=>:=""%:>!4%$%!47;?%<4V**."-,%
$% 4V7<$.6>%?< =?< ?6% :'<.7$% ?==. 476,?%T % !47",% :<7C.%6> $? *.> ;?V?6 
"4==.;?%6V%=> := ":!4%$%5%>><% %6:?=%?6 ><.>%5%6>:7?< %6%**%">?%<?6 ?><%
:<.7<.>.<%T *.6 $% <',4%< "% :<7!4&5%Q ?6% %E>%6=.76  '>' 5.=% %6 :4"% %> %=>
.5:4'5%6>'% :< 4 :4?:<> $%= T %>>% %E>%6=.76 :%<5%> $% *.E%< ?6 >%5:= $%
><.>%5%6> 5E.5?5 C6> ;?% 4%  6% =7.> <%!7?>' %> 4% "76>%E>% ,) ==7".'
.6C4.$'T7?=C76==7?5.=$%=$%56$%=$V%E>%6=.76==.5.4.<%=:7?<4%=
 7?==7?-.>76=?==.>>.<%< 4V>>%6>.76=?< 467?C%44%,'6'<>.76$%-?>$%
,55%;?.7**<%4:7==.!.4.>'$%"-6,%<$%"76>%E>%$d%E'"?>.76Q"%;?.:%<5%>$V4476,%<
4% >%5:= $% ><.>%5%6> :?.=;?% 4V**."-,% $% 4d7<$.6>%?< =%< =%?4%5%6> <4%6>.Q "755%
:7?< >7?>% %E'"?>.76 $% :4?=.%?<= ::4.">.76= F6> ?6% "76=755>.76 $% <%==7?<"%=
"?5?4'%.5:7<>6>%T
 6*.6Q.4%=>:7==.!4%$%<'4.=%<?6%>>;?%:<$'6.$%=%<C."%%6?>.4.=6>$%="7$%=
C'<74'=_:<7C7;?6>?6%/"()00$*)!1'0:<%E%5:4%`Q5.="%>F:%$%"75:7<>%5%6>
%=>:<7>',':<4='"?<.>'$'$.'%?C74$%$766'%=Q;?%67?=4476=5.6>%66>%E:7=%<T
 
	
	
	

 *.6 $V7!>%6.< ?6 6.C%? $% ='"?<.>' =>.=*.=6>Q .4 %=> 6'"%==.<% ;?% >7?>%= 4%=
.6*7<5>.76= ""%==.!4%= :< 4% "76>%E>% 6% :?.==%6> :<7C%6.< ;?% $? "76>%E>% ">?%4 7?
$V?6%C4%?<:<'$'*.6.%T
 :<%5.&<%>>;?%"76=.=>%""'$%<$%=G76%=5'57.<%=;?.6%$%C<.%6>:=
(><%?>.4.='%=:< 4 > "-%%6"7?<=$V%E'"?>.76Q*.6$VF .6='<%<$?"7$%54.".%?E7?:4?=
=.5:4%5%6>$VFC74%<$%=$766'%=T:<7>%">.76>F:.;?%%=>4"<'>.76$V?6%/)*4:7?<
4V%E'"?>.76$?:<7,<55%Q"755%4%*.>:<%E%5:4%>.C%4.%6>aTommvbT.%6
;?%"%>>%:<7>%">.76=7.>%**.""%Q%44%6V%=>:=%6C.=,%!4%$6=67><%"=:7?<:4?=.%?<=
<.=76= S 4 :<%5.&<% %=> ;?% 4 /)*4 %=> ><&= :<7"-% $? -<$D<% %> ?>.4.=% $%=
*76">.7664.>'==:'".*.;?%="-;?%?6.>'$%"4"?4_"755%4%!.>$V%E'"?>.767?4%/"()0
((*.5$?Eus`Q47<=;?%$6=67><%"=Q67?==7?-.>%<.76=?6%=74?>.76,'6'<.;?%676
$':%6$6>%$?5>'<.%4T%:4?=Q>.C%4.%6>aTommvb:%<5%>4d%E'"?>.76$%"7$%
!.6.<%676C'<.*.'Q47<=;?%67?==7?-.>76=4d%E'"?>.76$V?6"7$%=7?<"%676C'<.*.';?%
67?="75:.476=$6=4%6C.,>%?<T7?=:7?C76=*.<%"76*.6"%67><%"75:.4>%?<"<.4
*.>:<>.%.6>',<6>%$%4V%>:<"76=';?%6>Q=."%$%<6.%<'>.>"75:<75.=Q47<=.4=%<.>
!%?"7?::4?=*".4%:7?<4V>>;?6>$V?>.4.=%<$V?><%=5'>-7$%=:7?<:<%6$<%4%"76><84%
$% 4V7<$.6>%?<T.67?=$%C.76=<'4.=%<?6%647,.%C%" 4%2.$,0Q67?="75:.4%<.76=
>7?>4%"7$%C%"4%C6>4d%E'"?>.76$%"%$%<6.%<R%>>7?>"755%4%2.$,0Q .4%=>
:7==.!4%Q$?<6> 4 "75:.4>.76Q$V27?>%< 4%='4'5%6>=$%='"?<.>'T6*.6Q .4 *?>67>%<;?%
>.C%4.%6>aTommvb:%<5%>$V'"<.<%$%=:<7,<55%=%6[zz47<=;?%4%"7$%
?>.4.='$6=4%=:<7,<55%=,)%=>$'2?6%C%<=.764.5.>'%$?_!=%6"%$V447">.76=
# 
 

 

$F65.;?%=Q!=%6"%$%<'"?<=.76Q%>"T`Q"%;?.%=>:4?==.5:4%64F=%<_,./.`;?%4%
zz%>4%2.$,0T.6=.Q67><%=74?>.76:%?>(><%C?%"755%?6%$:>>.76$%7*>7?6$
a
  T ommvb <%:7=6> =?< ?6% <%:<'=%6>>.76 .6>%<5'$..<% $% :4?= -?>
6.C%?;?%T
 6*.6Q67?==7?-.>76=5%>><%%6:4"%?6%='"?<.>';?.=7.>4:4?=4',&<%:7==.!4%%6
5'57.<% %> %6 >%5:=$d%E'"?>.76Q %> $76> .4 =7.> *".4% $% "766/><%  4VC6"% 4% =?<"7A>
5E.54Q>7?>%6<%=>6>"75:>.!4%C%"4:4?:<>$%=$<.C%<=,)I=J_"%>>%C%<=.76
'>' "-7.=.% "< %44% :%<5%> $% <',4%< $%= :<7!4&5% $6= 4V4.,6%5%6> 5'57.<% $%=
=><?">?<%=Q 4$.**'<%6"%$% 4C%<=.76nTn`T6%**%>Q?6%$%=C7">.76=$% %=>$%
:7<>%< 4 -?>% :%<*7<56"% ? =%.6 $%= 6C.,>%?<= :7?< 4%= $'C%47::%?<=,)Q !.%6
;?% $%C<.> ?==. !.%6 :7?C7.< (><% ?>.4.='% :< 4%= $'C%47::%?<= 2.$,0T <
"76=';?%6>Q67?==7?-.>.76="76=%<C%<4V?6$%=C6>,%=$?;?.%=>4:<7E.5.>'%6><%4%
"7$% =7?<"% %> 4% "7$% "75:.4' _W'*/ 0* 0# (0'X`T 6 ?>7<.=6> 4% $'C%47::%?< 
"766/><% 4% "7$% ,'6'<'Q -7<= 7:>.5.=>.76Q "V%=>\\$.<% 4% :.<% $%= "=Q 67?= :%<5%>>76=
?E?>.4.=>%?<=$%$V7:>.5.=%<4%?<"7$%>7?>"755%$?"7$%T
 %= '"-6,%= $V.6*7<5>.76 676 ?>7<.='%= :%?C%6> (><% <'4.='= $% :4?=.%?<=
56.&<%=T %=:4?= "76C%6>.766%44%= =76> 4%=>>;?%=$% >F:% /0& /(/#$)"Q "V%=>\\$.<%
4V?>.4.=>.76%<<76'%$%=:7.6>%?<="755%:<%E%5:4%4%=W*10*!*1)///XQ"V%=>\\
$.<% 4V""&=  $%= C4%?<= 676 .6.>.4.='%= 7? %6"7<% 4% :7.6>,% =?< $%= C<.!4%= $76> 4
$?<'%$%C.%_7?/*,`%=>:4?=:%>.>%;?%"%44%$?:7.6>%?<_.6=.4C<.!4%%=>4.!'<'%5.=
4%:7.6>%?<%=>%6"7<%:<'=%6>%><'*'<%6"%?6%G76%5'57.<%676C4.$%`T
 V%E%5:4% 4% :4?= "<">'<.=>.;?% $% 67><% ::<7"-% %=>Q $% 67><% :7.6> $% C?%Q 4
:<7>%">.76"76><%4%=?<:==%5%6>$%4:.4%_/0&`T4%E.=>%$'2$%=:<7>%">.76="766?%=Q
5.= ;?. 76> ?6 .5:"> =.,6.*.">.* =?< 4V%E'"?>.76 $? :<7,<55%T %:%6$6>Q $6= 4% "=
$V,) %> $%Q 4%= >!4%?E $F65.;?%= %> 4%= ::%4= <'"?<=.*= '>6> .6>%<$.>=Q .4
$%C.%6>:7==.!4%$V64F=%<=>>.;?%5%6>4"76=755>.765E.54%?>.4.='%T.%6;?%"%>>%
5'>-7$% 6% =7.> := =6= $'*?> _:7==.!.4.>' $% *?E :7=.>.*=`Q 4% "= %=> ><&= <<%5%6>
<%6"76><' %6 :<>.;?%Q <%6$6> 4%= *?E :7=.>.*= $% $':==%5%6> $% 5'57.<% ;?=.
.6%E.=>6>=Q "% ;?.Q $% :4?=Q 6V27?>% ?"?6 =?<"7A>  4V%E'"?>.76T V?><%= "76><.6>%=
"76=.=>%6>"766/><%4>.44%$%4:.4%:7?<4%:<7,<55%7?%6"7<%$'*.6.<?65.6.5?5
"755?6:7?< >7?= 4%=2$/ "75:>.!4%=C%" 4%T 7?<;?%"%>>% =74?>.76 =7.> 4
:4?=%**.""%:7==.!4%Q .4%=>6'"%==.<%;?d%44%=7.>%**%">?'%$.<%">%5%6>$6=4%$<.C%<T6
%**%>Q 4 >.44% $% 45'57.<% $% 4 :.4% $':%6$ ?==. $? 675!<% $%3*.&A$0(/ %E'"?>'=
=.5?4>6'5%6>%>"%>>%.6*7<5>.766d%=>$'>%6?%;?%:<4%$<.C%<4?.\5(5%T
 6 "% ;?. "76"%<6% 4%= ""&= %6 $%-7<= $% 4 5'57.<% 447?'%Q "755% 'C7;?'
:<'"'$%55%6>Q 67?= $:>76= 4%= =74?>.76= .==?%= $% 4 4.>>'<>?<%Q "755% 7*>7?6$
a
  T ommvbQ :7?< 4%= <%6$<% ::4."!4%= $6= 4VT 7?= 27?>76= ?==.
?6% "76><.6>% =?::4'5%6>.<% =?< 4V.6.>.4.=>.76 $%= C<.!4%=Q :7.6> :<>."?4.&<%5%6>
.5:7<>6> $6= 4% "$<% $V?6% ?>.4.=>.76%!T 7?= C76= ?==. :<7:7=' ?6% %E>%6=.76
# 
 

 

,)=V7""?:6>$%45.=%G'<7:<4%5>'<.%4$%45'57.<%:<.C'%%>47"4%T%"-7.E
%=>57>.C':<4V.6""%==.!.4.>'$%"%<>.6%=*76">.7664.>'=!=6.C%?%>:<4%*.>;?%=%?4
4%$<.C%<:7==&$%>7?= 4%='4'5%6>=:7?<=C7.<;?6$ 4<'.6.>.4.=>.76$% 45'57.<%%=>
6'"%==.<%T 6 %**%>Q %6 :<'=%6"% $V?6% >%44% %E>%6=.76Q .4 $%C.%6$<.> :7==.!4% $V'C.>%<
4V.6.>.4.=>.76 $% 4 5'57.<% 47<=;?% 4%= $766'%= ;?V%44% "76>.%6> =76> .==?%= $? 5(5%
:<7,<55%Q"V%=>\\$.<%$?5(5%"76>%E>%,)_4%="76>%E>%=,)=76>?>.4.='=:7?<
,'<%< %> <%,<7?:%< 4%= G76%= 5'57.<%= %> 4%= :<7,<55%=`T < %E%5:4%Q =. $%?E > "-%=
?>.4.=%6> 45(5%5'57.<%:<>,'%7? 47"4%Q;?%"%=$%?E> "-%=:<7C.%66%6>$V?6=%?4
"76>%E>%%>;?V?"?6%?><%%E'"?>.76$V?6"76>%E>%'><6,%<6V:?F""'$%<Q47<=
.4 6V%=> := 6'"%==.<% $% 4 <'.6.>.4.=%<T .6=.Q =%?4 4% $<.C%< %=> %6 :7==%==.76 $%=
.6*7<5>.76= ;?. :%<5%>><.%6> $V'"7675.=%< 'C%6>?%44%5%6> "%>>% <'.6.>.4.=>.76 C6>
"-;?%%E'"?>.76T
 4%E.=>%?==.$%=5'>-7$%=57.6="4==.;?%="755%"%>>%>>;?%Q.==?%$?:
;?."76=.=>.><'"?:'<%<?6%.5,%$V?6?><%=.>%_:7>%6>.%44%5%6>='"?<.='`%6%E'"?>6>
?6/#.$76>4%>%5:=$d%E'"?>.76$':%6$.>$%4C4%?<$%=:.E%4=T(5%=.4%6%
:%<5%>>.>:=$.<%">%5%6> 4V**."-,%$% 4V.5,%:7?<$%=<.=76=$%='"?<.>'Q 4V>>;?6>
:7?C.>""'$%<=76"76>%6?4V7""=.76$V?6><.>%5%6>T
 			
	
 6= 67= :<%5.%< ><C?E %> "%?E <%:<.= :< 4% ,<7?:% $% ><C.4 %!Q 67?=
?>.4.=76=?6"7$%,)@%>')"T5'>-7$%%=>.5:4'5%6>'%:<.6".>;?.<'4.=%C%"
67><% .$% ?6 :<7,<55% $% ='"?<.>' :7?< 4% $6= 4%= 6C.,>%?<=Q *.66"' :< 4%
"76=7<>.?5-<767=T
 7><%.5:4'5%6>>.76<%:7=%=?<'>/0.05)04._`:7?<:<7$?.<%$?"7$%
='"?<.='  :<>.< $? "7$%  7<.,.64T 7?< "%4Q 67?= ?>.4.=76= ?6 "7$% ;?. ,'6&<% 4% "7$%
=7?<"%='"?<.=':<>.<$%4V<!<%$%')";?.%=>4?.\5(5%<%><6=*7<5'%6"7$%T"%>>%
=74?>.76  '>' "-7.=.% :7?< <%=>%< 4% :4?= :<7"-% :7==.!4% $% 4V%=:<.> $% 4 !.!4.7>-&;?%
*7?<6.%:<')"Q!.%6;?V.4=7.>',4%5%6>:7==.!4%$V.6>',<%< 4%=C'<.*.">.76=6'"%==.<%=
:<?6<%5:4"%5%6>$%69?$=$%4V_=.5:4%<''"<.>?<%$%69?$=,< "%4V.3.$00.
*7?<6.%:<')"Q:?.=<%"<'>.76$%4d*.6$%=d==?<%<$%4d.6>',<.>'$%=57$.*.">.76=
::7<>'%=`T 7?= C76= "%:%6$6> "-7.=. $% <''"<.<% "75:4'>%5%6> 4 *76">.7664.>' $%
><6=*7<5>.76 $% 4V %6 "7$%  _::%4'% ,.005.$)0 $6= ')"` *.6 $% "75:4%E.*.%<
4V.6=%<>.76 $% "7$%54.".%?E $6= 4% "7$% ?>.4.=' :< 4% $<.C%<T 6 %**%>Q 4% "7$% .6.>.4 $%
<''"<.>?<%6dC.>:='>':%6=':7?< 4 ='"?<.>'%> .4 FC.>$76"$%= <.=;?%=;?% 4%"7$%
:<7$?.>:<4%><6="75:.4>%?<6%=7.>:=>7>4%5%6>='"?<.='_4V.6>',<.>'6d'>6>47<=:=
==?<'%`T? "76><.<%Q C%"67><% =74?>.76Q 4V7?!4. :<7C7;?%?6%%<<%?<$6= 4 "-/6%$%
"75:.4>.76:4?>8>;?%$%:<7$?.<%?6"7$%$6,%<%?ET
 7?< 5%>><% %6 :4"% "%>>% :<7>%">.76Q 67?= C76= "-7.=. $% <'4.=%< ?6
><6="75:.4>%?< $? 46,,% ,)@ C%<= ,)@ / 1.$/  7@ 4%= :7.6>%?<= =76>
# 
 

 

<%5:4"'= :< $%= =><?">?<%= 7:;?%= _"%> 7?>.4 %=> <'4.=' ,< "%  ')" %> 4%= %6\>(>%=
,) $% '$''`T -;?% :7.6>%?< %=> >>"-'  ?6% G76% 5'57.<% :<'".=% _C%" ?6%
$<%==%$%$'!?>%>?6% 476,?%?<`Q%>?"?6:7.6>%?<6%:%?> =%C7.<==7".%<?6%C4%?<
<!.><.<%_"755%$6=4V.6=><?">.76$)0ERM;`
 7?=4.5.>76=?==.4%=:7==.!.4.>'=7**%<>%=:<4%46,,%?6.C%?$%==><?">?<%=S
'C.>%< 4%=%**%>=$%!7<$ 47<=$%=/0/7?=.5:4%5%6> *.<%%6 =7<>%;?% 4%= =><?">?<%=6%
=7.%6> ><7: "75:4%E%=T 7?= C76= 4.5.>' 4%= =><?">?<%= ?E >F:%= !=.;?%= $% 4V,)Q
"V%=>\\$.<%?E=><?">?<%=6%:7?C6>"76>%6.<;?%sqC<.!4%=T%="76><.6>%=:%<5%>>%6>
$%<%=><%.6$<%4%=G76%=5'57.<%=W$%$'"-%>X%6*76">.76$%4V<"-.>%">?<%Q=6=%6>5%<
=.,6.*.">.C%5%6>4%=:7==.!.4.>'=T
 6*.6Q 4 >.44% $% 4 :.4% _/0&` :%?> ?==. (><% :<7!4'5>.;?% =. %44% $%C.%6> ><7:
,<6$%_/0&/(/#$)"`T7?=%**%">?76=$76"?6%C4.$>.76=>>.;?%$?"7$%:<>.<$%
4V *7?<6. :< ')": :< ?6 =.5:4% :<"7?<= %6 :<7*76$%?< S 4 !<6"-% F6> 4 >.44%
5'57.<%4:4?=,<6$%:%<5%>$%$'>%<5.6%<4%:.<%"=$%"76=755>.76$%5'57.<%%>
$%C'<.*.%<;?%"%$%<6.%<6%=7.>:=:<7!4'5>.;?%T>.44%$%4:.4%%=>4.5.>'%:7?<67=
:<7,<55%=  ?6% C4%?< "-7.=.% <!.><.<%5%6> :7?< *76">.766%< =?< 4%=5>'<.%4=5.= 
67><% $.=:7=.>.76T 6% '>?$% :4?= "75:4&>% :%<5%>><.> $V7!>%6.< ?6% C4%?< 5.6.5?5
"755?6% >7?= 4%=2$/ ?>.4.=!4%=%>$% *.E%<?65.6.5?5:7?< 4 "75:>.!.4.>' C%"
T%>>%64F=%=>>.;?%%=><%6$?%:7==.!4%:<4%=<%=><.">.76=$V,):<<::7<>
$?"7$%"4==.;?%Q>%44%=;?%4V.6>%<$.">.76$V?>.4.=%<$%=>!4%?E$76>4>.44%6V%=>:=
$'*.6.% :< ?6% "76=>6>% $6= 4%= =7?<"%=Q 7? %6"7<% 4V.6>%<$.">.76 $V'"<.<% $%= ::%4=
<'"?<=.*=T
 ,):7==&$%:4?=.%?<=G76%=5'57.<%=S4G76%,47!4%;?.%=>:<>,'%:<>7?=
4%=3*.&A".*1,/ _;?% 4V76 :%?> "76=.$'<%< "755% $%= :<7"%==?=`Q 4 G76% 47"4% ;?. %=>
:<>,'%:< >7?= 4%=3*.&A$0(/ _;?% 4V76:%?> ==.5.4%<  $%= 0#./ 4',%<=` %> 4 G76%
:<.C'%Q5'57.<%:<$'*?>Q;?.%=>==.,6'%?6.;?%5%6>?63*.&A$0(T%$%<6.%<:7.6>
6%=V::4.;?%;?V?E5'57.<%=W:<.C>%X$V,)'>6>$766';?%>7?=4%=?><%=>F:%=$%
5'57.<%76>?6%$?<'%$%C.%=?:'<.%?<%4d%E'"?>.76$%4> "-%T
 6= 67><% .5:4'5%6>>.76Q 67?= C76= $'*.6. ><7.= G76%= :7?!%44%=S ?6% :7?<
"-;?% G76% 5'57.<%T 7<=;?V?6 :7.6>%?< ?>.4.=% ?6% G76% ><7: :%>.>%Q 5(5% :7?< ?6
?6.;?%'4'5%6>Q4%:7.6>%?<%=><%5:4"':<4G76%:7?!%44%"7<<%=:76$6>%T
 %"=$%Y)"'$)",*$)0./?:;?6>4?.Q%=>"7<<.,',< "%4,'6'<>.76$%"7$%
=?.C6>4%:<.6".:%_00$$)"'//$")()0`:<4%><6="75:.4>%?<T
 6= 4% "= $% 4 C%<=.76 .6$?=><.%44% C%" .6".> %> *.66"'% :<#.*)*/Q 4% "-7.E
<%>%6? %=> 4',&<%5%6> $.**'<%6> S ?6% G76% 5'57.<% *.E% %=> $'*.6.% %> "-;?% C<.!4%
.6"<'5%6>%4:7=.>.76$?:7.6>%?<$6="%>>%G76%_"755%4d447">%?<$%5'57.<%$'"<.>
# 
 

 

:<G a
Tnvuub`TC%""%:<.6".:%Q >7?>%?>.4.=>.765'57.<% =%< *.>%
=?<4G76%$'*.6.%?:<'4!4%T
 6 ?><% :7.6> .5:7<>6> %=> ;?V,) %> ?>.4.=%6> 4%= >!4%?E $% *#76
.6>%6=.C%T < "76=';?%6>Q .4 %=> ><&= .5:7<>6> $% <'$?.<% 4%= C'<.*.">.76= :< $%=
7:>.5.=>.76==>>.;?%=Q:4?=;?%$6=$%=:<7,<55%="4==.;?%=T<Q4%46,,%6V:=
$%C<.!4%==7".'%4>.44%$%=:7.6>%?<=Q47<=;?%67?=%6?<.76=!%=7.6.".:7?<$%=
<.=76=$%='"?<.>'T.6=.Q47<=;?%4V?>.4.=>%?<C%?>.>'<%<=?<>7?=4%='4'5%6>=$V?6>!4%?Q
67?= *7?<6.==76= ?6% 67?C%44% 5'>-7$% _..5/$6*!` ;?. :%<5%> ? $'C%47::%?< $% 4%
67>.*.%< ? "75:.4>%?<Q ;?. :7?<< 47<= $'>%">%< %> %**%">?%< :4?= .='5%6> 4%=
7:>.5.=>.76==>>.;?%=T
 6*.6Q4%><6="75:.4>%?<$7.>4?.?==.(><%='"?<.='Q:7?<'C.>%<>7?>%>>;?%$6=
4%,./.7?4,'6'<>.76$%"7$%T<"76=';?%6>Q4%><6="75:.4>%?<6%:%?>(><%?>.4.='
;?%$6=?6%/)*4T
 d%=>:<>.<$%"%>>%$%<6.&<% .$'%;?%67?=C76=<'4.='?6$%?E.&5%:<7>7>F:%
$6= 4%;?%4 67?= ?>.4.=76= ?6 =7?=\%6=%5!4% 2.$,0 "755% "7$% .6>%<5'$..<% _>7?>
"755% 4d%=>  `T% =7?=\%6=%5!4%'>' <%C?:7?<(><%:<7"-%$dT 47<=$% =
=7<>.%_67><%:<7>7>F:%F6>'>'$'5<<'C6>4d6676"%$dT`TT%=>?6:<72%>
$%7G.44 $76> 4% !?> %=> $% $'*.6.< ?6 =7?=\%6=%5!4% 2.$,0 ><&= %**.""%  ?>.4.=%<Q
=.5.4.<%  :F>-76pvT %:%6$6>Q 4d?>.4.=>.76 $d?6% G76% 5'57.<% *.E% :7?< >7?= 4%=
><.>%5%6>= %> 4d!=%6"% $% >!4%? $6= 4%= :<5&><%= $%= *76">.76= 4% <%6$.> ;?=.
.6?>.4.=!4% $6= 67><% "=T d%=> :7?< "%>>% <.=76 ;?% 67?= 4dC76= '>%6$?Q *.6 $%
:%<5%>><%$d27?>%<$%=5'>\.6*7<5>.76="755%4:7=.>.765'57.<%_:<.C'%7?,47!4%`
7? %6"7<% 4d?>.4.=>.76 $%= >!4%?E $6= 4%= :<5&><%=Q 4 $'"4<>.76 $% :7.6>%?<=
5'57.<% =>7"3'= "755% <'*'<%6"%T 7?= C76= ',4%5%6> <%=><%.6> "%<>.6%=
*76">.7664.>'=!=%6>%=$6=4%_"755%4<'"?<=.C.>'`T4%6<'=?4>%?6"7$%!=6.C%?
!%?"7?::4?==.5:4%='"?<.=%<;?% 4% _:=$%=><?">?<%=Q$%:7.6>%?<=Q%>"T` 5.=;?.
<%=>% "75:>.!4% C%" $% 675!<%?=%= :4>%*7<5%= :?.=;?% 4% "7$% =%< <%><6="<.> %6
,)@T
 
 E%5:4%$%"7$%S
// seulement l’API d’asm.js API, postMessage et onMessage sont 
fournis par le worker tout comme la mémoire globale 
"use pasm"; 
"use GPU";
 
 
//var testnull; 
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var priv = new Int8Array(16 );// la mémoire privée est seulement 
accessible par le thread 
 
 
// nous connaissons l’accessibilité et une copie n’est pas 
nécessaire 
var sharedMem = new Int8Array(16| 0);// la mémoire locale est 
paratagée entre les threads 
//dans le device 
// nous pouvons accéder à la mémoire partagée grâce à l’API fournie 
dans le worker  (mémoire transactionnelle) 
// et persistente 
 
var double = 0.0; 
var simple = 0; 
 
var num = 5e7; 
 
var multi = 2, dd = 5; 
 
function kernel_testArray(myArray) {
    myArray = new Int32Array(myArray); 
    return myArray.buffer; 
} 
 
function priv_test(arrayOrScalar  ) { 
    // Au début pour aider, besoin de déterminer si scalaire 
    arrayOrScalar = arrayOrScalar | 0; 
 
 
    switch (arrayOrScalar) { 
        case 2 : 
            break; 
        default: 
 
    } 
 
    if (true) { 
arrayOrScalar++;
        arrayOrScalar = 7; 
    } 
    else 
        return +7; 
     
    if(5){ 
        return +5; 
    } 
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    do{ 
        arrayOrScalar++; 
    }while(arrayOrScalar<5); 
     
    while(arrayOrScalar>7) { 
        arrayOrScalar--; 
    } 
 
    var i = +0; 
 
    for (i = 0; i < 5; ++i, i += 7) { 
        arrayOrScalar += priv[8 >>> 5]; 
    } 
     
    return +0; 
 
} 
 
function kernel_test(array, scalar) { 
    array = new Int16Array(array);// aide pour le type 
// array peut être typedArray mais pas ArrayBuffer
    scalar = +scalar; 
    var otherStuff = 0 | 0; 
    var id = getItemId() | 0; 
    var thirdStuff= 
            array[id] += id; 
     
    testArray(array.buffer);//l’appel peut seulement utiliser 
ArrayBuffer 
     
    return array.buffer; 
} 
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Xpidl: 
[scriptable, uuid(cd247fc5-892e-4ee9-9bf2-15a22ec9a08a)] 
interface nsIEcho~: nsISupports { 
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string echo(in string echo); 
}
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var myEcho = nsEcho.echo("hello world"); 
alert(myEcho); // Affiche hello world 
7?:<4%zzS
string helloWorld; 
nsresult rv = nsEcho.Echo("hello world", &helloWorld); 
// Les methodes natives Xpidl sont en lettres capitales  
// Vérifie si la methode a été effectuée correctement 
if(rv == NS_SUCESS) 
cout << helloWorld; // Affiche helloWorld 
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typedef struct { // 1. sommets /////////////////////////// 
  float x, y, z; // coordonnées 
  // candidat à la fusion: 
  unsigned int candidateEdge; 
  // un triangle incident au point, pour atteindre 1-ring: 
  unsigned int triangle; 
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  // valence initiale (un int pour le padding): 
unsigned int valence;
  // QEM [GARLAND 1997] coefficients: 
  float a, b, c, d; 
  float e, f, g; 
  float h, i; 
  float k; 
} Vertex; // 16x4 octets par point 
typedef struct { // 2. Index //////////////////////////// 
  unsigned int sommet; // sommet id 
  // le sommet qui stocke la description de la division: 
  unsigned int child; 
  // pour garder le même ordre pendant la compression et 
décompression:
  unsigned int parent; 
  unsigned int padding; // uniquement pour le padding 
} Index; // 4x4 octets par point 
typedef struct { // 3. Triangle ///////////////////////// 
  unsigned int a, b, c; // identifiants de sommets   
  // arête ids (edgeX est opposé au sommet X): 
  unsigned int edgeA, edgeB, edgeC; 
  unsigned int padA, padB; // uniquement pour le padding  
} Triangle; // environ 8x4x2 octets par point 
typedef struct { // 4. Arête ///////////////////////////// 
  unsigned int trgA, trgB; // triangles adjacents 
  float error; // erreur générée par cette contradiction 
  // Position du point restant: 
  float rX, rY, rZ; 
  unsigned int padA, padB; // uniquement pour le padding  
} Edge; // environ 8x4x3 octets par point 
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typedef struct { // 1. Sommet /////////////////////////// 
  // différence entre R et P (pour récupérer la position P): 
  float x, y, z; 
  // edge id, fournit un espace de stockage supplémentaire: 
  unsigned int candidateEdge; 
  // index of the previous child of P: 
  unsigned int triangle; 
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  unsigned int valence; // non utilisé 
  // anciens coefficients QEM [GARLAND 1997]: 
  // a pour spécifier la configuration  
  // b stocke l’erreur de l’ancien id utilisé pour le nouveau 
sommet 
  float a, b, c, d; 
  float e, f, g; 
  float h, i; 
  float k; 
} Vertex; 
typedef struct { // 2. Edge ///////////////////////////// 
  // différences entres les valences  de séparations : 
  // trgA stores v(P) - v(R) and trgB stores v(C) - v(R) 
  unsigned int trgA, trgB; 
  float error; // non utilisée 
  // différence entre R et C (pour récupérer la position C): 
  float rX, rY, rZ; 
  // les indices des arêtes Pv et Pi dabns le 1-ring: 
  unsigned int padA, padB; 
} Edge; 
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su
r l
e 
C
P
U
,
W
or
ke
r1
 =
 c
tx
.c
re
at
eC
om
m
an
d(
de
vic
es
[0
]/*
 G
P
U
 d
an
s 
no
tre
 c
as
 d
'é
tu
de
*/
) ;
W
or
ke
r2
 =
 c
tx
.c
re
at
eC
om
m
an
d(
de
vic
es
[1
] /
*C
P
U
*/
) ;
W
or
ke
r1
 =
 n
ew
 W
eb
C
LW
or
ke
r(d
ev
ic
es
[0
], 
so
ur
ce
) ;
W
or
ke
r1
 =
 n
ew
 W
or
ke
r(s
ou
rc
e)
 ;
pè
re
 le
 k
er
ne
l, 
c'
es
t-à
-d
ire
 la
 fo
nc
tio
n 
qu
i v
a 
êt
re
 
éc
ut
ée
. P
ou
r l
es
 w
eb
C
LW
or
ke
rs
, t
ou
te
s 
le
s 
io
ns
 s
on
t f
ai
te
s 
pa
r l
a 
m
êm
e 
fo
nc
tio
n 
et
 c
'e
st
 
e 
de
rn
iè
re
 q
ui
 d
oi
t e
ns
ui
te
 c
ho
is
ir 
su
iva
nt
 le
s 
ar
gu
m
en
ts
ke
rn
el
 =
 p
ro
gr
am
.c
re
at
eK
er
ne
l('
' m
ul
tip
ly
''/*
, [
op
tio
na
l 
de
vic
es
*/
) ;
ta
sk
 =
 w
or
ke
r.g
et
Ta
sk
(''m
ul
tip
ly
'') 
;
is
e 
la
 m
ém
oi
re
 q
ui
 c
or
re
sp
on
d 
à 
la
 m
at
ric
e 
:
en
ts
 d
e 
in
t 3
2,
 s
oi
t u
ne
 m
at
ric
e 
4*
4
e 
le
s 
ta
bl
ea
ux
 d
an
s 
la
 z
on
e 
m
ém
oi
re
 a
ss
oc
ié
e 
ev
ic
e 
(p
ou
r l
es
 W
eb
C
LW
or
ke
rs
, c
e 
n'
es
t p
as
 
ga
to
ire
 c
ar
 il
 p
eu
ve
nt
 ê
tre
 c
op
ié
s 
à 
la
 v
ol
ée
. 
en
t, 
si
 o
n 
so
uh
ai
te
 u
til
is
er
 le
s 
m
êm
es
 d
on
né
es
 
de
ux
 e
xé
cu
tio
ns
, i
l f
au
t a
lo
rs
 u
til
is
er
 le
 m
êm
e 
pr
in
ci
pe
 q
ue
 le
 W
eb
C
L 
)
s,
 a
lo
rs
 q
ue
 la
 m
ém
oi
re
 e
st
 a
ut
om
at
iq
ue
m
en
t 
d'
un
 d
ev
ic
e 
po
ur
 u
ne
 m
êm
e 
co
nt
ex
te
 à
 l'
au
tre
 
W
eb
C
L,
 c
el
a 
do
it 
êt
re
 fa
it 
ex
pl
ic
ite
m
en
t p
ou
r l
es
 
W
or
ke
rs
. C
el
a 
év
ite
 d
e 
m
as
qu
er
 le
 m
éc
an
is
m
e 
e 
qu
i p
eu
t f
or
te
m
en
t i
m
pa
ct
er
 le
s 
pe
rfo
rm
an
ce
s.
m
em
 =
 
ct
x.
cr
ea
te
B
uf
fe
r(w
eb
C
L.
C
L_
M
E
M
_R
E
A
D
_W
R
IT
E
,4
*1
6)
; 
W
or
ke
r1
.e
nq
ue
ue
W
rit
eB
uf
fe
r(m
em
,fa
ls
e/
*s
yn
ch
ro
ne
?*
/,0
/*
of
fs
et
*/
,1
6 
/*
le
ng
th
*/
,M
at
ric
e)
;//
 é
cr
itu
re
 s
yn
ch
ro
ne
 v
er
s 
le
 d
ev
ic
e
m
em
 =
 w
or
ke
r.g
et
C
LB
uf
fe
r(w
or
ke
r.M
E
M
_R
E
A
D
_W
R
IT
E
, 
4*
16
, M
at
ric
e)
;
n 
in
iti
al
is
e 
le
s 
pa
ra
m
èt
re
s 
po
ur
 l’
ex
éc
ut
io
n
ke
rn
el
.s
et
A
rg
(0
,m
em
) ;
ta
sk
.s
et
A
rg
s(
m
em
/*
,..
.*
/) 
;//
un
 ta
bl
ea
u 
d'
ar
gu
m
en
ts
 
di
re
ct
em
en
t e
nr
eg
is
tre
r s
ur
 la
 s
ig
na
tu
re
 d
e 
la
 fo
nc
tio
n
//t
as
k.
se
tA
rg
s(
M
at
ric
e 
fo
nc
tio
nn
e 
au
ss
i)
e 
l'e
xé
cu
tio
n 
du
 p
ro
gr
am
m
e 
qu
i c
al
cu
le
 le
 c
ar
ré
 
at
ric
e 
(le
s 
pa
ra
m
èt
re
s 
co
rre
sp
on
de
nt
 a
u 
no
m
br
e 
ce
ss
us
" 
et
 d
e 
"t
hr
ea
ds
" 
pa
r p
ro
ce
ss
us
 q
ui
 s
on
t 
és
). 
La
 fo
nc
tio
n 
al
er
t s
er
t a
lo
rs
 d
e 
ca
llb
ac
k 
au
 
ré
su
lta
t. 
w
or
ke
r1
.e
nq
ue
ue
N
D
R
an
ge
K
er
ne
l(k
er
ne
l,1
/*
 d
im
en
si
on
 
de
 l'
ex
ec
ut
io
n*
/,0
,1
6/
* 
no
m
br
e 
d'
ex
ec
ut
io
n 
to
ta
le
 e
n 
pa
rll
èl
e*
/,8
/*
 e
xe
cu
tio
n 
da
ns
 u
ne
 m
êm
e 
pr
oc
es
su
s/
w
or
kg
ro
up
*/
,a
le
rt)
; 
//s
ho
w
 p
op
up
 w
ith
 “”
Ta
sk
.c
al
lb
ac
k(
al
er
t/*
,[o
pt
io
na
l b
oo
le
an
 s
en
d 
re
su
lt 
w
ith
 
ca
llb
ac
k]
*/
) ;
ta
sk
.la
uc
h(
16
) ;
S
ho
w
 p
op
up
 w
ith
 '''
' 
w
or
ke
r1
.o
nM
es
sa
ge
 =
 a
le
rt
W
or
ke
r1
.p
os
tM
es
sa
ge
(M
at
ric
e)
 ;
//s
ho
w
 p
op
u 
w
ith
 th
e 
re
su
lt
on
 s
ur
 le
 C
P
U
 d
u 
ré
su
la
t d
u 
G
P
U
 s
an
s 
pa
ss
er
 
av
aS
cr
ip
t (
le
 tr
an
sf
er
t s
e 
fa
it 
au
to
m
at
iq
ue
m
en
et
, 
l n
e 
fa
ut
 p
as
 o
ub
lie
r q
ue
 c
e 
tra
ns
fe
rt 
pe
ut
 ê
tre
 
co
ut
eu
x
w
or
ke
r2
.e
nq
ue
ue
N
D
R
an
ge
K
er
ne
l(k
er
ne
l,,
0,
16
/*
 n
om
br
e 
d'
ex
ec
ut
io
n 
to
ta
le
 e
n 
pa
rll
èl
e*
/,8
/*
 e
xe
cu
tio
n 
da
ns
 u
ne
 
m
êm
e 
pr
oc
es
su
s/
w
or
kg
ro
up
*/
,a
le
rt)
;
e 
du
 ré
su
lta
t (
po
ur
 le
 W
eb
C
L 
le
 w
or
ke
r n
'a
 p
as
 
d'
im
po
rta
nc
e)
w
or
ke
r2
.e
nq
ue
ue
R
ea
dB
uf
fe
r(m
em
,fa
ls
e,
 0
,1
6,
 M
at
ric
e)
 ;
w
or
ke
r1
.e
nq
ue
ue
R
ea
dB
uf
fe
r(m
em
,fa
ls
e,
 0
,1
6,
 M
at
ric
e)
 ;
//o
r i
f s
en
dR
es
ul
tW
ith
C
al
lb
ac
k 
is
 s
et
Ta
sk
.c
al
lb
ac
k(
 fu
nc
tio
n(
ev
en
t) 
{
M
at
ric
e 
= 
ev
en
t ;
}, 
tru
e}
 ;
/*
 le
 c
al
lb
ac
k 
da
ns
 o
nm
es
sa
ge
 d
on
ne
 la
 
ré
po
ns
e 
en
 p
ar
am
èt
re
*/
W
or
ke
r1
.o
nm
es
sa
ge
 =
 fu
nc
tio
n(
ev
en
t) 
{
M
at
ric
e 
= 
ev
en
t.d
at
a 
;
}
so
ur
ce
 =
 ''m
at
ric
e.
cl
 '' 
;
M
at
ric
e 
= 
ne
w
 B
uf
fe
rA
rra
y(
 1
6 
* 
4 
) ;
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